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ABSTRACT 



Aprocess for achieving decor on surface f racnts ^J^ 
comprises a decorative upper layer (2) and a .supporting core 
ST A segmentation pattern is selected, the segmenta ion 
complisTng at least two decor segments on each surface 
Tmcnx H). The shape of the surface element (1), as seen 
from above', is selected from the group; tnangu lar quadratic 
rectangular, heptagonal, pentagonal and octagonal. The 
shape S the segments is selected from the group triangula r 
quadra" c, rectfngular, heptagonal, pentagonal, octagonal 
circular, elliptical, perturbed and irregular. A segment d6cor 
Reeled for each segment. The segment decor is ^selected 
from the group; digitised and simulated depiction of differ- 
ent kinds of wood, minerals and stone, different kinds of 
"art work and fantasy based decor. Each selecUon is 
made on a terminal where the selections emanates from a 
data base. The selection is visualised via the terminal. 

13 Claims, 1 Drawing Sheet 
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PROCESS FOR ACHIEVING DECOR ON A 
SURFACE ELEMENT 
BACKGROUND OF THE INVENTION 

1 Field of the Invention . 
The present invention relates to a process f^ ^^mg 

decor on a surface element where a decorative upper ^surface 
have an considerably improved matching of the d6cor 
between adjacent surface elements. 

2 Description of the Related Art 

Products clad with thermosetting laminate is common in 
many areas nowadays. They are mostly used where the 
demandsTn abrasion resistance are high, and furthermore 
where resistance to different chemicals and moisture is 
^si'dTexa'rnples of such products floors, floor skirting, 
table tops, work tops and wall panels can be mentioned. 

The thermosetting laminate most often consist of ( a num- 
ber of base sheets with a decor sheet plac closest to the 
surface.^ decor shee, .can be ; P-^^S'X 
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The ddcor is preferably achieved by digitisation of an 
actual archetype or by partly or completely beogoto^m 
a digital media. The digitised d6cor is preferably stored 
digitally in order to be used as a control function and 
orSnal, together with control programs and selection 

*^£^^£^» -red by surface 
elements is suitably entered into the terminal and support 
programs calculates" an installation pattern. The instaUanon 
pattern calculation is suitably also used for pan ung an 
assembly instruction. In order to visualise the selection he 
installation pattern calculation is possibly used for printing 
nliaturi^d copy of the calculated ^^*n£** 
selected pattern and d6cor. The dimensions of the surface to 
be covered by surface elements is suitably entered into the 
terminal and that that support programs further calculates 
dSr and segmentation pattern matching between the sur- 

^The^Sons is preferably also used, together with 
. ™«tmiiina further steps in the manu- 



oer oi oasc mh^u> mm « — r ^ t ^ me seieciiuii» ia — j - . .. „ 

surface. The decor sheet can be provided with a pattern by ms for ^ning further steps in the manu- 

desire. Common patterns usually visualise different kinds of 20 PP* * edure selected from the group; identification 
wood or mineral such as marble and granite. marking, positioning marking, packaging, lacquering, sur- 

One common pattern on floor elements is the rod pattern embossing, storing and delivery logistics, 

where two or more rows of rods of, for example wood, is fam ^ suitab j y ^ for &uldul g the positioning 

simulated in the decor. , . of the decor segments and segmentation pattern so that a 

The traditional thermosetting laminate manufacturing 25 d6cor Mgment from one surface element may continue on an 
incudes number of steps which will result in a random ^oininS surface element. The control program is suitably 
matching tolerance of up to ±5 mm, which is considered to 
Teat The s^ps included in the manufacturing of a laminate 
loo '^printing decor on a paper of a-ceUu ose, impreg- 
nating he decorative paper with 3 ° 
resin drying the decorative paper, laminating the decorative 
"aper undefheat and pressure together with similarly treated 
supporting papers, applying the decorative laminate on a 
carrier and finally sawing and milhng the came * to the 
desired format. All these steps in the manuf ac unng wiU 35 
cause a change in ^^^^^^^ 



cause a change in iorm ai uu ^ r -r ---- 

be practically impossible to achieve a desired match ^ ot 
patterns between the elements of a without causing great 
amounts of wasted laminate. The thermosetting laminate is 
a rather costly part of a laminate floor. 

SUMMARY OF THE INVENTION 
It has through the present invention, been made possible 
to overcome the above mentioned problems and a surface 
10 uvciwiu „.rf™ wh*™*. the decorative 
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decor segment irum ui^ouim^ ~ ^ , . , , 

adjoining surface element. The control program is suitably 
used, together with ddcor data and selection parame^rs for 
applying matching identification on the surface elements 
P It is also possible to manufacture a designed larger surface 
with decor segments larger than a surface element by 
utilising the process as described below; 

i) A selected main decor is entered via a terminal, the 
selected decor emanating from a group consisting of 
an archetype digitised via digital camera or scanner and 
a digitised d6cor from a database. 

ii) The dimensions of the surface to be covered by surface 
elements and the desired dimension of the d6cor is then 
entered into the terminal. Support programs are used 
for calculating the segmentation of the main decor to 
cover more than one surface element. 

iii) The result of the selections and calculations is finally 
visualised via the terminal. 

Th^tised main d6cor is stored digitally in order to be 
. ° 1 *.„,.,;„„ B nH nriainal. together with control 



to overcome the above mentioned problems and a surface The di e m ^^ together with control 

with a 45 r* r ^ 



^bereen dX^ce "elements is matchmg has 
been obtained. The invention relates to a process for achiev- 
ing d^cor on surface elements which comprises a decora ive 
upper layer and a supporting core. The invention is charac- 

tC tt ^mentation pattern is selected, the segmentation 
^ comprising at least two d6cor segments on each surface 
element. The shape, as seen from above, of the surface 
element is hereby selected from the group; angular, 
quadratic, rectangular, heptagonal, pentagona and 55 
octagonal while the shape of the segments is selected 
?rom the group triangular, quadratic rectangular, 
heptagonal, pentagonal, octagonal, circular, elliptical, 
perturbed and irregular. 

ii) A segment decor is then selected for each segment The 60 
' segment d6cor is selected from the group; digatised and 

simulated depiction of different kinds of wood, miner- 
ab and stone, different kinds of fabric, art work and 
fantasy based decor. 

iii) Each selection is made on a terminal where he 
selections emanates from a data base and that the 
selection is visualised via the terminal. 



used as a coniroi iuuuwu » — ~ . . H(£mr 

programs and selection parameters when pnntmg s the ^cor 
It is in order to enhance the decorative effect of some 
deco possible to select a surrounding decor. A decor effect 
fn the border between the main decor and the surrounding 
<n decor is suitably also selected, the selection being made 
50 from the group; fading, sharp edge, sharp edge with shadow 
effect, jagged edge, jagged edge with shadow and surround- 

i) A segmentation pattern for the surrounding j decor ^is 
selected. The segmentation comprising at least two 
d6cor segments on each surface element, llic shape, as 
seen from above, of the surface element 
selected from the group; triangular, quadraUc 
rectangular, heptagonal, pentagonal and octagonal The 
shape of the surface elements with surrounding ddcor 
and the shape of the surface elements which, of course, 
^selected So that they can be joined with each ofcer. 
The shape of the segments is selected from the group 
triangular, quadratic, rectangular heptagonal, 
pVntalonai; ^agonal, circular, elliptical, perturbed 
and irregular. 
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then edited to fit the size of the supporting core. It is also 
possible to rearrange the decor in manj r different ways, like 
changing colour tones, contrast, dividing the decor mio 
smaller segments and adding other decorative elements. It is 
5 also possible to completely create the <«^» » 

equipped for graphic design. It is possible to create a 
simulated decor realistic that even a professional will 
have great problems in visually separating it from genuine 
material. Thus makes it possible to make for example floor 
boards with an almost perfect illusion of a rare kind of wood, 
10 like ebony or rose wood and still preserving trees under 
threat of extermination. „„ mc 
The digital d6cor is used together with guiding programs 
to control a printer. The printer may be of an electros atic 
typTor an inc-jet type printer. Most often the colours yellow, 
15 Xfnta, cyan and black will be sufficient for the printing 
process, but in some cases it might be advantageous to add 
white. Some colours arc difficult to achieve using the co ours 
yellow, magenta, cyan, black and white whereby the colour* 
light magenta and light cyan may be added. It is also 
20 possible to add so called spot colours where specific colour 
[ones are difficult to achieve or where only certain parts of 
the colour spectrum with intermixing shades is desired. lUe 
resolution needed is much depending on the d6cor that is to 

_ - simulated but resolutions of 10-1500 dots per inch (dpi) 

Cdfrn "0 r uVe to be covered by surface 25 £ ^raSica! range in which most decor ^ « jpdjj* 
The dimensions o lcrroinal . support programs Under normal conditions a resolution of 300-800 dpi is 

further calcula es ^eco' ' B selections is preferably decorative patterns and still ach.eve a result tha visually is 
usedTogete^rsuTp^grarns Cor contrOlfng further very dim J n t0 separate from the archetype wuhout close 

5 Sin la^ue ^ a rm ° g "surface embusing, storing and deliv- supporl programs when guiding other ^™ d / £ 

M I aleor thm is preferably used for guiding the cedures in tb e manufacturing process. Such steps in me 

^^^ofOxM^^^^ sanation pUKm operation may include procedures hke identrfication 

« TuTT 8 dec * segmenXm one surfece element may 35 making, packaging, lacquering, surface <«*~^"° n 'V 

con^nue on an joining surface element. The control and dcli very logistics as well as assembly mstrucfons. 

program is then *""™ 



iO Asegment d6cor is then selected for each segment. The 
seerrTent d6cor is selected from the group; digitised and 
simulated depiction of different kinds of wood, miner- 
alTand stone, different kinds of fabric, art work and 
fantasy based decor, 
hi) Each selection is made on a terminal where the 
selections emanates from a data base. The selection is 
visualised via the terminal. 
A decor effect in the border between the main d6cor and 
the surrounding decor is suitably selected. The selection is 
preferably made from the group; fading, sharp edge, sharp 
edge with shadow effect, jagged edge, jagged edge with 
shadow and surrounding inlay of other d6cor. Also this 
selection is made on the terminal. 

The dimensions of the surface to be covered by surface 
elements is suitably entered into the terminal and support 
programs calculates an installation pattern. The installation 
pattern calculation is preferably used for printing an assem- 
bly instruction. The installation pattern calculation is 
according to one embodiment of the invention used for 
printing a miniaturised copy of the calculated installation 
with the selected pattern and d6cor. This print out may serve 
as an evaluation copy of the design before making decisions 
regarding the manufacturing. 



program is men ^c^'"^; — - 

Lection parameters for applying matching identification on 
the surface elements. 

The surface elements may be used as floor, wall or ceiling 40 
boards. The surface elements are suitably manufactured 
through the following process; 

i) Asupportingcore with a desired format is manufactured 
and provided with an upper side and a lower side. 



marKiDg, pa^^ug, mw^v**-.^, ^ - 

and delivery logistics as well as assembly instructions. 
DETAILED DESCRIPTION OF THE 
INVENTION 

It is advantageous to manufacture the supporting core in 
the desired end user format and to provide it with edges 
suited for joining before applying the ddcor and wear layer 
since the amount of waste thereby is radically reduced The 
decor matching tolerances will also be improved further by 



and provided wild an upper mu C « - r, ro cedure 

ii) The upper side of the supporting core is ^ Provided 45 P ^ ing core is suitably consti- 
with a decor, by for example printing. The d6cor is ' ° e m or a fibre board. It us, however, 
positioned after a predetermined fixing point on the noted by a ^ ^ mal al least partly conS ist 
supporting core. . nrnvfHe d of a polymer such as for example polyurethane or a poly- 

iii) The upper side of the supporting core is then P™v«ied ° p y lye thylene, polypropylene or polybu ene A 
with a protecting, at least partly translucen , wear ^ layer so ofchnw ^f^^ be achicved by being injection 
by for example spray coating, roller coating, curtain P^X m(mlded and can be givetl lts sh ape by 
coating and immersion coating or by bemg provided mo P d does tfaerefore not require any abrasive 
with one or more sheets of a-cellulose impregnated ££™ ° L A po & ymer based core may except polymer also 
with thermosetting resin or lacquer contain a filler in the form of a particle or fibre of organic or 

T*e decor is suitably achieved by digitisation of an actual 55 cantun ^ besidcs ^ usc , ^ ng 
archetype or by partly or completely being «*ated in a m j ^ ^ ^ ^ modify the mechanical char- 
digital media, me digitised dfeor is stored digitally in order m ^ core ^ an example of SU ch suitable fil ers 
to be used as a control function and original, together with mentioned ; cellulose or wood particles, straw starch 
possible control programs, when printing the decor &tone der and sand . ^ mechanical 
P The decor may accordingly be ^obtained by °^»h£h 60 ^ ^eristics that may be changed is for example v^sity, 
resolution or selected resolution digital picture of the desired cd fficiem o£ expansio n, elasticity, density, fire 
decor. This is suitably made by means of a d ^"?f£°J resistance, moisture absorption capacity, acoustic Properties 
scanner. The most common dtor will of course be deferent c conductivil y, flexural and shearing strength as well 
kinds of wood and minerals like marble, as these P^bably softcning temperature. 

will continue to be preferred surface decoration in home and 65 as^ g J ^ ^ ^ . & tQ ded 

^ " suitably surface treated before p e ' 
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Such surface treatment will then incorporate at least one of 
The steps, ground coating and sanding. It is also possible -.xo 
provide the surface with a structure that matches the decor 
that is to be applied. . 

me translucent wear layer is suitably consti tuted by a 
UV- or electron beam curing lacquer such as an acrylic 
epoxy or maleimide lacquer. The wear layer is suitably 
aEnn several steps with intermediate curing where the 
K one is 



which borders, on at least two opposite edges coincides with 
intended, adjacent surface elements. 

It is also desirable to provide the surface elements with a 
surface structure intended to increase the realism of the 
decor of the surface elements. This is suitably achieved by 
positioning at least one surface structured J 
least one surface structure segment on a corresponding decor 
segment or number of decor segments on the decorated 
surface of the surface element in connection to the apphca- 
Miridw uj. „„ ccr . f i inwards the wear 



p^t^^^ » uCol wearer. This matrix is pressed ^f*^™ 

favers ' TiTweai layer suitably includes hard particles with whereb lhis win receive a surface with structure that 

an average particle size in the range 50 nm-150 ^ Larger the realism of the deC or. 

particles? in the range lO^m-lSO/nn, preferably in he range sirnulati ng more complex patterns, hke wood block 

30 ^m-150 is foremost used to achieve abrasioti i res*- ^ ^ ^ with , or more divergent 

tance while The smaller particles, m "J^S 15 and oriented decor, it is suitable to use at least two structured 

preferably 50 nm-10 /*n is used for ach ev mg scratch ^ ^ xffnmt h . 

resistance The smaller particles is hereb> 'used closest ^ m ^ rc nt ^ here independent from each other m a 

surface while the larger ones are distributed m the wear struc ur gm ^ segments 

layer. The hard particles are suitably ^f, 1 ^ 0 .^ 1 ^ To a" least partly but preferably completely match 

Sg3figs»£e»? msssssaaatsaat 

me surface The wear layer can hereafter be cured. It is also ; , he 

Se To mix smalJ particles, normally parl.ee sizes Qr more malrixe5 prefcrabIy forms the surface of. one 

under M A«n with a standard lacquer. Larger particles may ro „ eIS ^ surface elem ent ts .hen passed I between 

be added if a gelling agent or the like is present. A lacquer rolleis and counter stay rollers, with the decor 

with smal er pricks is suitably used as top layer coatings 30 facmg me slructured rollers. The 

doscr to the upper surface. The scratch resistance can be .. J; „„„. im ,„„.iv oressed towards the decor 

improved by splkling very small particl « j- 
nrn-1000 nm on the uppermost layer of lacquer. Also these 
sTcalled nano-particles, can be mixed with lacquer, which 
^ito Applied in a thin layer with a high parUelc content 35 
These nano-particles may besides silicon carbide silicon 
oxide and a-aluminium oxide also be constituted of d.a- 

"Aaording to one embodiment of the invention, the trans- 
luctm wear layer is constituted of one or more sheets of 40 
a-ceUulose which are impregnated with me amine- 
formaldehyde resin. These sheets are jo.ned with the core 

Lnder heat and pressure whereby %™ " , 

in this embodiment, possible to add bard paruc Us with an decorative side of the surface element, 

average particle size in the range 50 nm-150 ^m. Larger 45 embodiment of the invention, par hcu- 

particles, in the range lO/mi-lSO^, preferaM y : u.wdSSSettailc decor segments such as borderlines 
% is foremost used to achieve abrasion resistanc w hile^he My c ^ M llke d ^ 

'smaller of the particles, in the range 50 prefer bet ^ ^ ^ „ y ™»Uted in 

ably50nm-10/.m,isused to achieve scratch resis ance. lie . ' d 35 digita i dala . Said data is used for 

mailer particles is hereby used on, or v«y close 'o 'he op 50 engra4g or pressing tools when pro- 

surface while the larger particles may be djstnbute d »fc ^J^id characteristic decor segments with a suitable 
wear layer. Also here the particles advantage ously are cor. vtfmg ^ ^ engraving , , or pres s,ng 

stituted of silicon «*ide siUconox.de, a-alumm.^»de via lhe predetermined fixing pom. on 

f ^^^-^r d -1'^X= n of 55 the^e element. 

. . « . __i .:»>Uln nmcci 



the roller or rollers and counter May -~ 

side facing the structured rollers. The structured rollers ^are 
continuoully or disco ntinuously pressed towards the decor 
surface of the surface element. 

Rollers containing two or more matrixes is suitably 
provided with a circumference adapted to the repetition 
frequency of change of direction in the decor. 

It is also possible to apply the structure matrixes on the 
surface of a press belt. The surface element is then passed 
be ween the press bell and a press belt counter slay under 
continuous or discontinuous pressure between the structured 
press belt and the press belt counter stay. 

It is, according to one alternative procedure, possible to 
have one or more matrixes form the structure surface of one 
or more static moulds which momentary is pressed towards 



^lulofe thereby Stably pressed to^tl i the rest 
of the surface element in a con timios belt pre* with two 
steel belts. The pressure in the press is hereby suitably ^5-100 
Bar preferably 20-80 Bar. The temperature is suitab y in the 
?ange P £o-200° C, preferably 160-180° C It is ..he .pos- 
sible to utilise a discontinuous process ^ere » number of 
surface elements can be pressed in a so called multiple- 
opening press at the same time. The Pressure is then nor- 
nfally 20^150 Bar, preferably 70-120 Bar whifc the tem- 
perature suitably is 120-180* C, preferably^ 40-160 C 

The decor on the surface elements is smtably constituted 
by a number of d£cor segments with intermediate borders, 
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The process described in the present application for 
manufacturing surface elements is very advantageous from 
Hog stic point of view since the number of steps when 
aching a" new decor is radically reduced. It f , according 
to the present invention possible to ^ use ^digita Uy crea^d o 
stored data for directly printing the d6cor on a surface 
element by using a ink-jet printer or a photo-staUc printer. 
T^r^ca'lled L up iime wiU thereby be very short 
whereby even very special customer i^™°<» ^/J^ 
met at a reasonable cost. It is according to the present 
Mention possible to manufacture, for example, a world map 
in very large format, stretching over a great number of 
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surface elements without any disrupting deviations in djcor 

mainly the same cost as 
elements Since the decor may be handled digitally «u tne 
way o . he point of being applied to the surface of the core 
»t up times will be practically non-existent whUe at the 
LeCe a high degree of automation wUl £ prac icabK 

ZSt*. the in— of complex ^ £ w-» 



printing, utilising an inc-jet printer. The decor 2 is onented 
after a predetermined fixing point on the supporting core 5_ 
5S? upper side 1' of the supporting core . then provided 
with a protecting translucent wear layer 2 through curtain 
Sng The supporting core 5 is constituted by parlce 
board or fibre board. The translucent wear layer 2 ,s 
constituted by a UV-curing acrylic lacquer which* ppl ed 
in several steps with intermediate curing, of which the last 
one tea complete curing while the earlier ones are .only 
one i» a w i i„-i,„ip.chardoartlcles 



been impossible. A < ,^ , <n «m 

T^J^^^^^ Ts '17— matrix is positioned and pressed 

on stabiM iraS. and abrasion resistance is great. It is, J^,. d4cor sid e of the surface element 1 before rhe 

ac^orftag to the present invention, also possible to use the £ of tne acrylic lacqU er whereby the surface ^f the 

accorauit i" r „„:i, nI , decorative material. It , » „ „, r f aI -e structure 2"' which enhances 



not be necessary to apply thick ' «earUyer 
coatings in the latter cases as direct abrasion seldom occurs 
on such surfaces. 

The invention is described further in connection to an 
enc^sed n™ e, embodiment examples and schematic p»- 
cS descn?llons showing different embodiments of the 
invention. 



towards tne aecor siuc ui ^ — 

fi«l curing of the acrylic lacquer whereby the surface of the 
tear layerr revives a surface structure 2'" which enhances 
the realism of the d6cor 2'. 

It is also possible to utilise two or more surface structured 
matrS^ach forming a structure segment, between wh.ch 

S^^SSp^* which wU1 mak f il po ^Vl 

simuSe the surface structure of, for example, wood block 
chevron pattern d6cor. 

Pmc-rss. scheme 1. 



Manufact uring of a supporting core | 
"Moulding edges with joining functionality | 



Possible surface treatment of upper surface 



Applying decor on upper surface. 
Applying identity code on lower side 



Applying base lacquer coating 



Sprinkling 150 {xm particles 



Applying main lacquer coating 



Partial curing 



Applying top layer with 2 Jim particle 
content 



Applying 100 nm particles 



Partial curing 



Surface em bossing 
Complete curing 



Inspection 



Packing 




BRIEF OBSC^ON OF THE 1— S ^ 

Stend Wto ioWng, a lower side 4 and a supporting core 5. » Mn(Jed smooln after which a primer « 

S! nrnceK is initiated by manufacturing a supporting core urf lhc uwcr sldc by means of a digi al 
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l0 ^ Sid H XZ %£* storS L SSual data. This £* dmg an futomated robot provided with an engraving too 
H-^l data his b^en achieved by digitising a number of f T a p L mould which provides the surface of the lacquer 
wood gra n pa te^ns with a digital cfmera. A number of 5 with P a structure that matches said character^ decor 
TectanglTar b^cks with a fixed width, but of varying length ments . ^ operatio n is also here synchronic via by the 
^ selected and parted from the digital wood grain pictures. predeterm ined fixing point on the supportmg core. 
The width of the rectangular blocks is selected so that three ^ UcqUfir is ^ comp i e tely cured with UV-Ught to 
block widths equals the width of a supporting core. The desired streng th, whereby the finished surface elements may 
digital image of the wood blocks are then classified after ^ ted by the naked e ye or by a digital camera 
wood grain pattern and colour so that a number of groups is d by a computer. The surface elements are then 
achieved. The groups are; fair wood with even gram, dark ^ ^ &nd proyided wilh identification mark- 
wood with even grain, fair wood with knots and flaws dark P 

wood with knots and flaws, fair cross-grained wood ana j$ ^ ^ ^ bk tQ have a com . 

finally dark cross-grained wood. ^"T^Tnto a ple^ly "customer driven manufacturing where even very 

different block simulations. An algorithm is teea lnio a F / . oroduce d with the same efficiency 

arc unaligned wttta more 'bar one ^ ^ ^ ^ „ y ccnUal processlog data . Ita 

adjacent rows. 11 will also guide me la " lu "'" ^ . . j logistically possible to manufacture customer 

lh e borderlines so ^^X^tt^ Z^ll ^ de'cc^Such /pLcss is exempted as follows; 

ssr^^vr: d rrn™iMerr» 0 r^ 

^ e - «r;nt;n CT a ninnine matching number on the 30 dealer. It is also possioie lor anum^ ^ 
J^S^^^-to^'^o-^ database. * 

i ^-tnrfinallv over the surface elements and a perfect resolution copies of a great variety 01 sianuai 

^ri.e 150 «m is then sprinkled onto the stai wet basic ^gmentation. I. will here be possible to select a set of 
? h^wf Ae mata layer of OV-curing acryUc lacquer di | erent simulations to randomly or by selected parameters 
^oout b ? S ZyZ2l ™° two laye« of lacquer are ^ fill lhe segme n«, for example, marb.e birch and mahogany 
Uv cur^ ustag ut-Ught whereby the viscosity of <° ^ cuslomer may also add an inlay from a design of h s 
nl lacouer in«ea^ A .op layer of UV-curing acrylic own which is digitised and processed preferably 
a <h n ddmvet the form of hard particles with an aulomalica , ly , to a desired format and rcso.uuon. 

avera«" Z of 2 »<n, is then applied by means of a roller. ^ parame ters may alternatively include decor segments 
Hard pa Wes w£h an average size of 100 nm is then « ^ lhe sp ace of several surface 

"rnk^^ exampTe a map over .be world. The parameters may here 

narth cur^d wUh UV-ligh. so that the viscosity increases. ^ include fading of the larger destgn to a sunoundmg 
The still soft lacquer is then provided with a structure in the d4cor> surr ou n ding frame of other decor etc 
form of 1 narrow small, elongated recesses, simulating the jh^tomers enters the measurements of the surface thai 
'ores of theToo LThis win mcre.se the realism of the „ £ ^ by the surface 

£ ™f« achieved bv alternate between two different makes elections from the database and is able to see his 

structure of the rollers simu ates even wood gam and P™^ iJrtiS. pattern and presenting 

cross-grained wood respectively. The rollers a e 'bernatdy 55 use Mo <* ^ ^ jd6[llificalion numbers on sur- 

pressed towards the lacquered surface while .t passes^ The and whcrc to ^ thc element in order to make 

positioning of the rollers are guided via the d.g.tally stored tacce, ^ ^ may also be d «, 

data used for printing the decor as well as the fixing point KmovMe ma!ching ^ on me decorative side mak- 

"t ifaTcording to one alternative embodiment possible , "Sl^ilSE^^^^ 

utito one o Lre static moulds with surface structure mail where the pattern and dteor > «du«d 1» a code 

1th Tmentary is pressed towards .he sequence and the order - be the to* uj^Jb. 

Especially characerisUc d6cor segments such as border- computer guiding ^ follows lhe manu- 

Unesbetween slabs, bars, blocks or the like and a^ knos M ^^^^-S^* packaging and a fuUy 

cracks, flaws and grain which «^^^ "r %L rn.~lta.ri4 process is achieved, 
decor, is suitably stored as digital data. Hns data is acnievcu 
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A supporting fibre board based core is manufacture d in the 3Q ^^^X 
desired format and is provided with an upper side, a lower ^ h *^ the form of narrow, small, 
side and edges. The upper side of the supporting core is hen P^^^Je^S^ the pores of the wood. This 
sanded smooth after which a white primer is applied A ^^^^^ of the d^cor. This is achieved by 
decor is then applied on the supper ^ide by means of a digital *^™^ 0 QWards the lacquered surfaC e while it 
inc-jet four colour printer. The colours are ?W^gto»> 3 5 ^positioning of the rollers are guided via the 
cyan and black. The decor is positioned from a P/edeler- P^j ™^ ata for printing the decor, as well as 
mined fixing point in form of a corner of the supporting core f^f fi a ^f^ w £ e n more complex and corn- 
while the dtcor direction is aligned with the long side edge ^^JS^ 11 ^^ structures as described together 

--This wijg^-cb^l is ^e. ^ 
digital data has been achieved by digitising a number of Tta lacque r ^^^^^ sax ^ elcjMatiscllt 
wood grain patterns with a digital camera. A number of ^^ st ^^^ r cd y formats which are provided with 
rectangular blocks with a fixed width but of ) varying ^length ^^P^™^^ are moulded by milling. The 
are selected and parted from the digital wood grain pwtur* SSS^SSgp moulding process is positioned from fixing 
The width of the rectangular blocks is selected so that three cutting g the d ecor. The surface elements may 
block widths equals the width of a finished surface element 45 pomt p ^ ^ naked eye or by a digilal carner a 
The digilal image of the wood blocks are then joined ^ d *~ ^ ^ surface elements a re then 
digitally to form a rectangular surface of a specified size, tor in batches and provided with identification mark- 
example, 200x1200 mm. A selected amount of such com- * 

binations of different blocks are designed as described above «j t . according to an alternative procedure in the process, 

so that a number of slightly different rectangular surfaces is 50 ible to cut and mou i d the edges at an earlier stage in the 

achieved The printer, or preferably a set of printers are process . n is suitable to apply and cure a protecting layer ot 

oositioned so that a desired number of rectangular decor ]a on top of lhe printed d6cor followed by cutting and 

surfaces with a specified intermediate distance is printed on mou l d i ng of the edges. The remaining and main part ot the 

thf sur P ^ng core. The intermediate distance between the wcar lay * r is then applied as described in connection to 

rectangular surfaces is the distance needed for parting and 55 process scheme 1 or 2 above 

i r„, T „r *ricrp«i The decor orinter or printers are also The process above will make it possible to nave a cui> 

f^orfnSnfto iSS a% redetermined positions. tom er Vitiated manufacturing where even very small quan- 

finished surface element. ann y„A anvone skilled in the art, that decor is changed very easily 
an average sZ of 100 nm is then sprinkled on top of the wet examples. 
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A supporting core of medium density fibre board were 
sanded smooth. A layer of primer lacquer were applied on 
top of the fibre board. The primer were cured after which a 
decor was printed on top of the primer. 

The build up of a wear layer was then initiated by 
applying 30 g/m 2 of U V-curing acrylic lacquer by means of 
roller coating. 20 g/m 2 of hard particles made of 
a-aluminium oxide with an average particle size of 70 /im 
were sprinkled on the still sticky lacquer. The lacquer was 
then exposed to a predetermined energy amount of UV-ligM 
so that it cured only partly and the viscosity was increased. 
Another 30 g/m 2 of UV-curing acrylic lacquer was then 
roller coated onto the already applied layer after which 
another 20 g/m 2 of a-aluminium oxide particles with an 
average particle size of 70 ^m were sprinkled on the still 
sticky second coating. The lacquer was then exposed to a 
predetermined energy amount of UV-light so that it cured 
only partly and the viscosity was increased. Three layers ot 
UV-curing acrylic lacquer was then applied by roller coating 
with intermediate partial curing as a above. Each of the three 
layers bad a surface weight of 20 g/m 2 . The hard particles 
were completely embedded in the lacquer after the three 
layers were applied and a plane upper wear layer surface was 
achieved. 

A top coating procedure was then initiated. A first layer ot 
UV-curing acrylic topcoat lacquer was applied by means of 
a roller coaler on top of the previous, partly cured, layers^ 
The topcoat lacquer contained 10% by weight of hard 
particles of ct-aluminium oxide with an average particle size 
of 10 urn. The first layer was applied to a surface weight or 
10 e/m 2 . The topcoat lacquer was then exposed to a prede- 
termined energy amount of UV-light so that it cured only 



10 



15 



20 



25 



30 



increased. Three layers of UV-curing acrylic lacquer was 
then applied by roller coating with intermediate curing as a 
above. Each of the three layers had a surface weight of 20 
g/m 2 . The hard particles were completely embedded in the 
lacquer after the three layers were applied and a plane upper 
wear layer surface was achieved. Also the uppermost of the 
three layers of lacquer was cured to a desired viscosity. 

A second d6cor layer was then printed on top of the wear 
layer. The second d6cor layer, which was identical to the first 
d6cor closest to the core, was oriented and positioned so that 
it completely matched the first decor. 

The build up of an upper wear layer was then initiated by 
applying 30 g/m 2 of UV-curing acrylic lacquer by means of 
roller coaling. 20 g/m 2 of hard particles made of 
a-aluminium oxide with an average particle size of 70 ^m 
were sprinkled on the still sticky lacquer. The lacquer was 
then exposed to a predetermined energy amount of UV-light 
so that it cured only partly and the viscosity was increased. 
Another 30 g/m 2 of UV-curing acrylic lacquer was then 
roller coated onto the already applied layer after which 
another 20 g/m 2 of a-aluminium oxide particles with an 
average particle size of 70 fim were sprinkled on the still 
sticky second coating. The lacquer was then exposed to a 
predetermined energy amount of UV-light so that it cured 
only partly and the viscosity was increased. Three layers ot 
UV-curing acrylic lacquer was then applied by roller coating 
with intermediate curing as a above. Each of the three layers 
had a surface weight of 20 g/m 2 . The hard particles were 
completely embedded in the lacquer after the three layers 
were applied and a plane upper wear layer surface was 
achieved. 

A top coating procedure was then initiated. A first layer of 
UV-curing acrylic topcoat lacquer was applied by means of 



terminer! energy amount of UV-light so that it cured I only " ^ Qf ^ piMy ^ , 

partly and the viscosity was increased. A second layer or the 35 ^ ^^iaeA 10% by we ight of hard 

i .1 itnnli'prl anH -nartlV cured aS " . . . ..i -nrt^ln ci7P 



partly aUU IUC viavuou; — - 

Topcoat lacquer was then applied and partly cured as 
described above. The wear layer was then provided with a 
surface structure by means of a surface structured roller. A 
third layer of the topcoat formulation was then applied on 
top of the structured wear layer. Also the third layer of top 
coat was applied to a surface weight of 10 g/m 2 . The wear 
layer was then exposed to a predetermined energy amount of 
UV-light so that it cured completely. 

The wear layer was then tested for abrasion resistance 



40 



The topcoat lacquer contained 10% by weight of hard 
particles of a-aluminium oxide with an average particle size 
of 10 /an. The first layer was applied to a surface weight ot 
10 c/m 2 The topcoat lacquer was then exposed to a prede- 
termined energy amount of UV-light so that it cured only 
partly and the viscosity was increased. A second layer ot the 
topcoat lacquer was then applied and partly cured as 
described above. The wear layer was then provided with a 
surface structure by means of a surface structured roller. A 

_ . . c . . . 1 . : — -. tksn onniH'.n fin 
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The wear layer was then tested for abrasion resistance ^.^ f q£ lhe lopcoat formu lation was then applied on 
according to ISO 4586/2-88, where an IP value of 7100 turns 45 structured wear layer. Also the third layer of top 



was obtained. An IP value of 7100 turns is fully sufficient for 
floor covering materials with medium to heavy traffic like 
hotel lobbies, hallways and the like. 

EXAMPLE 2 

A supporting core of medium density fibre board were 
sanded smooth. A layer of primer lacquer were applied on 
top of the fibre board. The primer were cured after which a 
decor was printed on top of the primer. The build up of a 



50 



imrci layer ui ui& iu H ^o. . . . , , r . _ 

top of the structured wear layer. Also the third layer of top 
coat was applied to a surface weight of 10 g/m 2 . The wear 
layer was then exposed to a predetermined energy amount ot 
UV-light so that it cured completely. 

The wear layer was then tested for abrasion resistance 
according to ISO 4586/2-88, where an IP value of 13500 
turns was obtained. An IP value of 13500 turns is fully 
sufficient for floor covering materials with heavier traffic like 
airports, railway stations and the like. The second layer of 



decor was printed on top of the primer. The build up of a ^ ^ ^ ^ ^ abrasion reslslan ce without 

wear layer was then initiated by applying 30 g/m ot 55 ^ obtamcd an unwanted hazy effect in the decor. 
UV-curing acrylic lacquer by means of roller coating. 20 

g/m 2 of hard particles made of a-aluminium oxide with an EXAMPLE 3 

average particle size of 70 fim were sprinkled on the still supporting core of medium density fibre board were 

sticky lacquer. The lacquer was then exposed to a Peeler- ded ^ oolh B A i aycr of primer lacquer were applied on 

mined energy amount of UV-light so that ^ cured only partly 60 sanded ^ smooth ^ P.^ ^ ^ ^ ^ a 

and the viscosity was increased. Another 30 g/m 01 £ ^ ^ ^ f 

UV-curing acrylic lacquer was then roller ^coated onto the deco p ^ ^ .^.^ 

already applied layer after which another 20 gto of ine o P Uc j , by mcans G f 

a-aluminium oxide particles with an average panic c sizeof 20 /m * 0 ? nard particles made of 

70 fjtn were sprinkled on the still sticky second coating The 65 poller J^£ n * ^ * an ayef pa F rticle size of 70 A m 

^^^^^^^^ w^^rinkTedon the still sticky lacker. * lacquer was 
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then exposed to a predetermined energy amount of UV-hght 
so that it cured only partly and the viscosity was increased. 
One layer of U V-curing acrylic lacquer was then applied by 
roller coating and was partially cured as above. The layer 
had a surface weight of 40 g/m 2 . The hard particles were 5 
embedded in the lacquer after the layer of lacquer was 
applied and a mainly plane upper wear layer surface was 
achieved. 

Atop coaling procedure was then initiated. A Grst layer ol 
UV-curing acrylic topcoat lacquer was applied by means of 
a roller coater on top of the previous, partly cured, layers. 
The topcoat lacquer contained 10% by weight of hard 
particles of a-aluminium oxide with an average particle size 
of 10 urn. The first layer was applied to a surface weight of 



20 



10 g/m 2 . The topcoat lacquer was then exposed to a prede- 
termined energy amount of UV-ligbt so that it cured only 
partly and the viscosity was increased. The wear layer was 
Then provided with a surface structure by means of a surface 
structured roller. A second, final layer of the topcoat formu- 
lation was then applied on top of the structured wear layer. 
Also the second layer of top coat was applied to a surface 
weiaht of 10 g/m 2 . The wear layer was then exposed to a 
predetermined energy amount of UV-Ught so that it cured 
completely. m . 25 

The wear layer was then tested for abrasion resistance 
according to ISO 4586/2-88, where an IP value of 3100 turns 
was obtained. An IP value of 3100 turns is fully sufficient for 
floor covering materials with light traffic like bedrooms, 
living rooms and the like. 

EXAMPLE 4 

A supporting core of medium density fibre board were 
sanded smooth. A layer of primer lacquer were applied on 
top of the fibre board. The primer were cured after which a 
decor was printed on top of the primer. 

The build up of a wear layer was then initiated by 
applying 50 g/m 2 of UV-curing acrylic lacquer which con- 
tained 10% by weight of hard particles of a-aluminmm 



sheets of a-cellulose impregnated with thermosetting resin 
instead of acrylic lacquer in the process described in con- 
nection to process scheme 1 and in particular in the process 
described in connection to process scheme 2. These sheets or 
a-cellulose which are impregnated with melamine- 
formaldehyde resin is joined with the supporting core 
through heat and pressure, whereby the resin cures. The 
wear resistance may also in this embodiment be improved 
by adding hard particles in the range 50 nm-150 to the 
wear layer. 

What is claimed is: 

1 A process for achieving d6cor for surface elements (l; 
to be installed over a surface to be covered, the surface 
elements having a surface which comprise a decorative 
upper layer (2) and a supporting core (5), said process 



15 comprising the steps of: 

0 selecting a segmentation pattern, the segmentation 
pattern comprising at least two d6cor segments on each 
surface element (1), wherein the shape, as seen from 
above, of the surface element (1) is selected from he 
group consisting of triangular, quadratic rectangular, 
heptagonal, pentagonal and octagonal whde the shape 
of the segments is selected from the group consisting ot 
triangular, quadratic, rectangular, heptagonal 
pentagonal, octagonal, circular, elliptical, perturbed 
and irregular, 

ii) selecting a segment d6cor for each segment, wherein 
the segment decor is selected from the group consisting 
of digitized and simulated depiction of different kinds 
of wood, minerals and stone, different kinds of fabric, 
art work and fantasy based decor, 

iii) each selection is made on a terminal where the 
selections emanate from a data base and that the 
selection is visualized via the terminal and, 

iv) applying the selected deror on said surface elements. 
2 A process according to claim 1, wherein the decor is 

achieved by digitization of an actual archetype or by partly 
or completely being created in a digital media, which 
digitized decor (2') is stored digitally in order to be used a 
as a control function and original, together with control 

.. .. - .,,Uon nrmlmo ttlft fieCOf 
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tained 10% by weight of hard particles ot a-aiuminium as a conlro i faction ana ongm«n, «"» . — "™ 
o^idT with an average particle size of 10 m by means of 4Q programs aad election parameters, when printing the decor 
„.n„. ™tinc T The. lactmer was then exposed to a predeter- (T \ _ _ _ 



oxioe wun au av C1 a^ r - „„,-i.|„ 

roller coating. The lacquer was then exposed to a predeter- 
mined energy amount of UV-hght so that it cured only partly 
and the viscosity was increased. 

A top coating procedure was then initiated. A first layer of 

r . . t , .nnl.'oH hv means ot 



I. Aprocess according to claim 2, wherein the dimensions 
of the surface to be covered by surface elements [1) is 
entered into the terminal and a program calculates an 
Atop coating proceaure was w^u i^.— .. . , - — enterea into iuc 

^erev amount UV-light so that it cured only partly and 0 f lhe calculated installation pattern w„h the selected seg 
'"a htl s^ace^M me^Ta sSaceYmT- ^SS^^*^^-^ 

... . . .i tn a nrc.Heter- 



sccona iaysi ui w\> w«» r r , _ r 

10 ejm 2 . The wear layer was then exposed to a predeter- 
mined energy amount of UV-Ught so that it cured com- 
pletely. 

The wear layer was then tested for abrasion resistance 
according to ISO 4586/2-88, where an IP value of 300 turns 
was obtained. An IP value of 300 turns could be sufficient for 
floor covering materials with light traffic like bedrooms, 
living rooms and the like. 

The invention is not limited to the embodiments shown as 
these can be varied in different ways within the scope of he 
invention. It is for example possible to use so-called overlay 



elements (1). . . 

7 A process according to claim 2, further composing 
using the selection parameters, together with the program, to 

60 control further steps, said further steps consisting of at least 
one selected from the group consisting of identification 
marking, positioning marking, packaging, lacquering, sur- 
face embossing, storing and delivery logistics. 

8 A process according to claim 3, wherein an algorithm 
65 is used for guiding positioning of the decor and segmenta- 
tion pattern so that a decor from one surface element may 
continue on an adjoining surface element. 
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9. A process according to 8, wherein the program is used 
together with decor and selection parameters for applying 
matching identification on the surface elements (1). 

10. A process according to claim 4, wherein an algorithm 
is used for guiding the positioning of the decor segments and 
segmentation pattern so that a decor segment from one 
surface element may continue on an adjoining surface 

element. . . 

11. A process according to claim 5, wherein an algorithm 



12. A process according to claim 6, wherein an algorithm 
is used for guiding the positioning of the decor segments and 
segmentation pattern so that a decor segment from one 
surface element may continue on an adjoining surface 
element. 

13. A process according to claim 7, wherein an algorithm 
is used for guiding the positioning of the decor segments and 
segmentation pattern so that a decor segment from one 



11. A process according to claim 5, wherein an algorithm * ^ on an adjoining surface 

is used for guiding the positioning of the decor segments and 10 suriace y 
segmentation pattern so that a decor segment from one element. 

surface element may continue on an adjoining surface ***** 
element. 
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(57) ABSTRACT 

A process for the manufacturing of surface elements (1) 
which comprises a decorative upper layer (2) and a support- 
ing core (5). A supporting core (5) with a desired format is 
manufactured and provided with an upper side (1) and a 
lower side (4). The upper side (!') of the supporting core (5) 
is provided with a decor , by for example printing, which 
decor (2') is positioned after a predetermined fixed point on 
the supporting core (5). The upper side (1') of the supporting 
core (5) is provided with a protecting, at least partly 
translucent, wear layer (2") by for example spray coating, 
roller coating, curtain coating and immersion coating or by 
being provided with one or more sheets of a-cellulose 
impregnated with thermosetting resin or lacquer. 

39 Claims, 1 Drawing Sheet 
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PROCESS FOR THE MANUFACTURING OF 
SURFACE ELEMENTS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a process for the manu- 
facturing of surface elements with a decorative upper sur- 
face of which the decorative elements have an considerably 
improved matching of the decor between adjacent surface 
elements. 

2. Description of the Related Art 

Products clad with thermosetting laminate is common in 



with one or more sheets of a-cellulose impregnated 
with thermosetting resin or lacquer. 
The ddcor is suitably achieved by digitisation of an actual 
archetype or by partly or completely being created in a 
5 digital media. The digitised d6cor is stored digitally in order 
to be used as a control function and original, together with 
possible control programs, when printing the decor. 

The decor may accordingly be obtained by making a nigh 
resolution or selected resolution digital picture of the desired 
io decor. This is suitably made by means of a digital camera or 
scanner. The most common decor will of course be different 
kinds of wood and minerals like marble, as these probably 
will continue to be preferred surface decoration in home and 

Producfc clad with thermosetting laminate is common in ^ - 
many areas nowadays. Tney are mostly used wher^the 15 nythmg haWs ^visible.^ ^ £ ^ ^ u ^ 

demands on abrasion resistance are high, and forthermore then ea ^ ^ 

where resistance to different ^^^^^^^ colour tines, contrast, dividing the d6cor into 

desired. As examples of such products floors, floor ^rtmgfc ™^ ~ nls and adding other decorative elements. It is 
table tops, work tops and wall panels can be mentioned. ^S^to completely create the decor in a computer 

The thermosetting laminate most often consist o a num- P for hic design . It ^ possi ble to create a 

ber of base sheets with a decor sheet placed closest to the Hir ^ * ^ ^ even a profe ssional will 

surface. The decor sheet can be provided with a pattern , by pro blems in visually separating it from genuine 

desire. Common patterns usually visualise different kinds ot ^ makeg ft pQssible |Q make for examp le floor 

wood or mineral such as marble and granite. boards with an almost perfect illusion of a rare kind of wood, 

One common pattern on floor elements is the rod pattern ^ ebQny of rQse wood and slill pre serving trees under 
where two or more rows of rods of, for example wood, is &f extennination . 

simulated in the d6cor . The digital decor is used together with guiding programs 

The traditional thermosetting laminate manufacturing (o conUol a printer . ^ printer may be of an ^trosUiUc 
includes a number of steps which will result in a random or an ink . jet type prmter . Most often the . r^ lf^o 

ma ching tolerance of up to ±5 mm, which is considered too ^ and black wiU be sufficient for the printing 

Teat T^e steps included in the manufacturing of a laminate S 'J m so me cases it might be advantageous , to add 

floor is- printing decor on a paper of a-cellulose, impreg- ^ Some colours are difficult to achieve using the co ours 
nating the Tco^ative paper with melamine-formaldehyde magentaf cyan , black and white whereby the colour, 

resinrdrying the decorative paper, laminating the decorative J Qta and lighl cyan may be added. I i is also 

pap^ under heat and pressure together with similarly treated tQ add ^ called spot colours where specific colour 

supporting papers, applying the decorative lammate on a tQnes ^ difficult to achieve or where only certain . p artsof 
carrier and finally sawing and milling the earner to the ^ spectrum with intermixing shades is desired The 

desired format. All these steps in the manufacturing wiU resolulion nee ded is much depending on the decor that is to 
cSse a c^nge in format on the decor paper. It will 4Q fee simulated> but resolutions Q f 10-1500 dots P^mo^) 
therefore, be practically impossible to achieve a desired . g thc lical range in whic h m f V d£co ?^° P T ft 
L u^.^^n accent elements causing great Under norma i conditions a resolution of 300-800 dpi is 

sufficient when creating simulations of even very complex 
decorative patterns and still achieve a result that visually is 
45 very difficult to separate from the archetype without close 
and thorough inspection. 

Thc digitally stored d6cor can also be used together with 
support programs when guiding other operations and pro- 
cedures in The manufacturing process. Such steps in the 
50 operation may include procedures like identification 
marking, packaging, lacquering, surface embossing, storing 
and delivery logistics as weU as assembly instructions. 
It is advantageous to manufacture the supporting core in 

positioned after a predeterrmned Gxtng po.nl on the f^'^^^f^^^L or polybu.ene. Apoly- 

support core. h a l»H mrc can be achieved by being injection moulded 

iii)X upper side of .he supporting core is fee. .prov.dcd n"^™^™*! be Jven ifs shape by plastic 

with a protecting, at least partly irar^lucen . wear ayer 65 or press mou f not ire any a bras.ve 



there Lore, oe yia^u^auy — 
match of patterns between adjacent elements causing great 
amounts of wasted laminate. Naturally, this waste is not 
desirable, as the thermosetting laminate is a rather costly 
part of a laminate floor. 

SUMMARY OF THE INVENTION 
It has, through the present invention, been made possible 
to overcome the above mentioned problems and provide a 
surface element with a decorative surface where the deco- 
rative pattern between different surface elements with 
matching of the decorative pattern can be obtained. rhe 
invention relates to a process for the manufacturing of 
surface elements which surface dements ^comprise , deco 
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° £ . . - r wear layer Also, here the particles advantageously are 

the form of a particle or fibre of organic or inorgamc war layer. carbide , silicon oxide, a-alummium 

material, winch, besides its use as a cost S^XSnd or the like of which diamond, for cost 

also can be used to modify the mechanical characteristics ot ™™> Ql fa used as rticles smaller than 1 /an. The 

the core. As an example of ^ ^ JT, ch IsT 5 she* o cellulose is hereby suitably pressed together with 

mentioned; cellulose or wood particles straw, starch glass, 5 sheet ot a ^ ^ & continuous belt press w u h 

Ume, talcum, stone powder and ^^"jST^aX ™ ^ belts. THe pressure in the press is hereby suitable 
acteristics that may be changed are, for ^P 1 ^ v ^ os ' t ^ l ™ 00 Bar , pre f er ably 20-SO Bar. The temperature is suit- 
thcnnal coefficient of expansion, elasticity density fire > luu , P 140 i 2 00- C. It is also possible to utilize a 
resistance, moisture absorption capacity, _ Q f^ n ^ uous process where a number of surface elements 
thermal conductivity, flexural and shearing strengths as weU 10 ^^^/^ a ^ called mu itipl c -opening press at the 
as softening temperature. orov ided same time. The pressure is then normally 20-150 Bar. 

The upper surface, i.e. the surface that is to be provided «m £ whUe thc tcrnp erature suitably is 

with decor, is suitably surface treated before iteprmtu* pr^ ably ^ q 

Such surface treatment will then *^»V«^to to is Ttedeoor ^ the surface elements is suitably constituted 

the steps, ground coating and sanding. It » abc -Po«Weto * ^ q{s with intermediate borders, 

provide the surface with a structure that matches the decor Dy a ^ ^ ^ ^ ^ cdges comcide Wlth 

that is to be applied. ^n^tkuted bv a intended, adjacent surface elements. 

The translucent wear layer b suitably consti tuted > by a intenue J ide the surface elernent s with a 

UV- or electron beam curing lacquer such as an «*ybc. J^££S> imcnd P cd to urease the realism of the 

mrtTcl sLeTthVrange 50 om-l»/m.. Larger 25 su f face otthe surface element in connection to Che apphca- 

„ar,7c MS ^0?Tl30^n. preferably in ,he range tion of wear lay er. This matrix is pressed towards ,h< ; wea 

™ 2 isO *m are used to achieve abrasion resistance laver whereby th is will receive a surface wlh structure that 

whil, the smaller particles, in the range 50 nm-30 ftm, enhances the realism of the decor. 

T^feraWv 50 nm-10 U is used for achieving scratch when simulating more complex patterns, hke wood block 

P r^ce The smaller Cicles is hereby used closest to the *> chevron paltem or other decors with two or more divergent 

sXe wh^e .hT^ge'r ones are distributed in the wear and 0 J oted decors, it is suitable to us, * leas, two 

■3 ThThard oarUcles are suitably constituted of silicon slruclure d matrixes which forms one structure segment each 

«*kT5ton oride a-aluminium oxide and the like. Tne ^ slructure segment are here independent from each o her 

csS«n« 1 hereby increased substantiaUy. Par- in a stnrcture point of view. The surface structure segment^ 

S i" S rX 30 mm-150 mm can for example be are int e nded to a. least partly bu, pre 

Crinkled on still wet lacquer so that they at, leas, partly, match the corresponding d6cor segments of * e ^cor. The 

h P n™; m bedd«Un the Qnished wear layer. It is therefore surface structure segments are accurately pos.t.oned on he 

become embedded J , f the sur£ace element in connection to the 

T^^ilte^D*.!. «, application of the wear layer, and is pressed onto this 

hereafter be cured. I. is also w P h P 6reby , he wear layer is provided with a surface structure 

posslbtTo mix smaller particles, normally particle sizes wherc lhe orientation of the structure corresponds to the 

under 30 «m with a standard lacquer. Larger particles may different directions in the decor. 

t iT a Bellina aeent or the like is present. A lacquer 0nc or more matrixes preferably forms the surface of one 

,h smaller ^oSsTslably used as top layer coatings, 45 or more rolleIs . The surface element is then passed ^berween 

itr T f be uppe surface. The scratch resistance can be the roUer or rollers and counter stay rollers w,.h th deco 

closer to the upper . , . the e 50 ; he slructure d rollers. The structured rollers are 

Z-T^ nm cTme uTp^uVr of lacquer. Also these ^Unuously or discontinuous* pressed towards ,he d6 cor 

„ -i ««.rt:*-i.>« can lie mixed with lacquer, which surface of the surface element. 

'^h'^nXdTafhm JETtaigh particle content. * SU £ U ers containing two or more matrixes .s suitably 

Thi na'no par "cle ™ 'besides silicon carbide, silicon „„, with a circumference adapte No _ the repe.ifon 

3 Aluminium oxide also be consUtu.ed of dia- ^uency^o f — of directs - „ 

"ALrding^^^^^^^^ 

a^. w'h ch Trf ;mpr d egna°ed with me.amine- ^ ntinuous or'discontinuous pressure between the structured 
^tf^^Z^^ T^^S foTne^^edure, poss ibie , 

pariides ^he range 10 ^m-l50>, preferably 30^m-l50 the decorative side of the surface element. 

um is foremost used to achieve abrasion resistance while the DESCRIPTION OF THE PREFERRED 

smaller of the particles, in the range 50 nm-30 jum, prefer- EMBODIMENTS 

ably 50 nm-10/im, is used to achieve scratch res *; aD ^ 1 65 According to one embodiment of the invention, particu- 

smaller particles is hereby used on, or ver> ' ^«eto. *e top ^^Seristic d6cor segments such as borderlines 

surface while the larger particles may be distributed in the lany 
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S dC Trc s^ed as digital data. Said data are used for decor and segmentation pattern matching between the sur- 
guiding automated engraving or pressing tools when pro- face elements. 

viding said characteristic decor segments with a suitable 5 ^ selections is preferably also used, together with 
surface structure, and that said engraving tool or pressing suppor t programs for controlling further steps in the manu- 
tool is synchronised via the predetermined fixing point on f actur ing procedure selected from the group; identification 
the surface element. marking, positioning marking, packaging, lacquering, sur- 

The process described in the present application, for 1Q face em bossing, storing and delivery logistics, 
manufacturing surface elements is very advantageous from ^ algoritnm ^ suitably used for guiding the positioning 

a logistic point of view since the number of steps when ^ ^ segmems and segmentation pattern so that a 

achieving a new decor is radically reduced. It is, according segment Q nc surface element may continue on an 

to the present invention possible to use digitally created or ad : oining sur face clement. The control program is suitably 
stored data for directly printing the d6cor on a surtace 15 toeether ^nth decor data and selection parameters, for 

element by using a ink-jet printer or a ^*^ n ^ ^ malching identification on the surface elements. 

The so-called set up time will thereby be very snort, & & . . 

whereby even very special customer requirements may be Surface elements manufactured as described above is 

met at a reasonable cost. It is according to the present suitably used as a floor covering material where the demands 
invention possible to manufacture, for example, a world map 20 on stability and scratch and abrasion resistance is great. It is, 
in very large format, stretching over a great number of according to the present invention, also possible to use the 
surface elements without any disrupting deviations in decor surface elements as wall and ceiling decorative material. It 
matching to mainly the same cost as bulk produced surface will however not be necessary to apply thick wear layer 
elements' Since the d€cor may be handled digitally all the ^ coatings m the latter cases as direct abrasion seldom occurs 
way to the point of being applied to the surface of the core, on such sur f aces . 

set up times will be practically non-existent while at the ^ invenlion is described further in connection to an 

same time a high degree of automation will be practicable. enclosed FIGURE, embodiment examples and schematic 
It is also possible to automatically provide the sur f ac e ocess descriptions showing different embodiments of the 

elements with identification and orientation marking which 3Q f . 
would make the installation of complex dehors, like world invention. 

maps in the example above, much easier. This has so far DESCRIpTION OF the DRAWINGS 

been impossible. 

The decor on the surface elements may be processed as Accordingly, the FIGURE shows parts of a surface ele- 

follows; 35 m ent 1 which includes an upper decorative layer 2, edges 3 

i) A segmentation pattern is selected, the segmentation i nteQde d for joining, a lower side 4 and a supporting core 5. 
comprising at least two d£cor segments on each surface ^ process is initiated by manufacturing a supporting core 
element. The shape, as seen from above, of the surface g ^ & desifed format an d edges 3 intended for joining. The 
element is hereby selected from the group; triangular, ti core 5 ^ further provided with an upper side 1' 

quadratic, rectangular, heptagonal, pentagona and FP ^ printing and a lower side 4. The upper side 1* of 

octagonal while the shape of the *tec ted ^"^^ 5 fa then prov ided with a decor 2' by 

^i-k^ » ^ 2 ;. is °r e te 5 d 

oertuTed and irregular after a predetermined fixing point on the supporting core 5 

selected for each segment. The « The upper side V of the supporting core 5 is then provided 

«wm decor is selected from the group; digitised and wilh a protecting translucent wear layer 2 through curtain 

simulated depiction of different kinds of wood, miner- coating. The supporting core 5 is constituted by particle 

als and stone, different kinds of fabric, art work and 5oard or fibre board. The translucent wear layer 2 is 

fantasy based decor. 50 constituted by a UV-curing acrylic lacquer which is applied 

iii) Each selection is made on a terminal where the in severa i ste ps with intermediate curing, of which the last 

selections emanates from a data base and that the Qne is a cornp i e te curing while the earlier ones are only 

selection is visualised via the terminal. partial curing. The wear layer 2" also includes hard particles 

The decor is preferably achieved by digitisation of an actual ^ a . a i um inium oxide with an average particle size in the 

archetype or by partly or completely being created in a 55 05 l50/im . 

digital media. The digitised decor is preferably stored digi- range uo /an , 

tally in order to be used as a control function and original, A sur f a ce structured matrix is positioned and pressed 

together with control programs and selection parameters, towar ds the decor side of the surface element 1 before the 

when printing the d£cor. final curing of the acrylic lacquer whereby the surface of the 

The dimensions of the surface to be covered by surface 60 wearlaycr 2" receives a surface structure 2"' which enhances 
elements is suitably entered into the terminal and support (he realism of lhe decor 2'. 

programs calculates an installation pattern. The mstaUat ion ^ ^ 

selected pattern and decor. The dimensions of the surface to chevron pattern decor. 
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Process scheme 1. 



Manufacturing of a supporting core 



Moulding edges with jo ining functionality 
Possible surface treatment of upper surface [ 



Applying decor on upper surface. 
Applying identity code on lower side 



Digitally stored 
ddcor basic data 



Applying base lacquer coating 



Sprinkling 150 |im particles ~] 



Applying main lacquer coating 



Partial curing 



Applying top layer with 2 UJn particle 
content 



Applying 100 nm particles 



Partial curing 



Surface embossing 



Complete curing 



Inspection 



Packing 




10 



15 



20 



25 



30 



35 

A supporting polymer and filler based core is manufac- 
tured in the desired format and is provided with an upper 
side, a lower side and edges provided with joining members, 
such as tongue and groove. The upper side of the supporting 
core is then sanded smooth after which a primer is applied. 4 0 
A decor is then applied on the upper side by means of a 
digital pholo-static five colour printer. The colours are 
magenta, yellow, cyan, white and black. The decor is posi- 
tioned from a predetermined fixing point in form of a corner 
of the supporting core, while the deror direction is aligned 45 
with the long side edge initiating from the same corner. 

The basis for the decor is stored as digital data. This 
digital data has been achieved by digitising a number of 
wood grain patterns with a digital camera. A number of 
rectangular blocks with a fixed width, but of varying length 50 
is selected and parted from the digital wood grain pictures. 
The width of the rectangular blocks is selected so that three 
block widths equals the width of a supporting core. The 
digital image of the wood blocks are then classified after 
wood grain pattern and colour so that a number of groups is 55 
achieved. The groups are; fair wood with even grain, dark 
wood with even grain, fair wood with knots and flaws, dark 
wood with knots and flaws, fair cross-grained wood and 
finally dark cross-grained wood. Each group contains five 
different block simulations. An algorithm is feed into a 60 
computer which is used for the guiding of the printing 
operation so that the simulated wood blocks is digitally 
placed in three longitudinal rows and mixed so that (wo 
similar wood blocks never is placed next to each other. The 
algorithm will also guide the position of the latitudinal 65 
borderlines between the simulated wood blocks so that they 
are unaligned with more than one block width between 



adjacent rows. It will also guide the latitudinal position of 
the borderlines so that it either aligns with the shorter edges 
of the supporting core or is unaligned with more than one 
block width. Another printer, also guided by the computer, 
is utilised for printing a running matching number on the 
lower side short side edges. The d6cor wiU hereby continue 
longitudinally over the surface elements and a perfect 
matching is obtained when the surface elements are placed 
in numerical order. 

A basic layer of UV-curing acrylic lacquer is then applied 
by means of a rollers. Particles with an average particle size 
in the range 150 fim is then sprinkled onto the still wet basic 
layer, whereby the main layer of UV-curing acrylic lacquer 
is applied by spray coating. The two layers of lacquer are 
then partly cured using UV-light whereby the viscosity of 
the lacquer increases. A top layer of UV-curing acrylic 
lacquer with an additive in the form of hard particles with an 
average size of 2 fan, is then applied by means of a roller. 
Hard particles with an average size of 100 nra is then 
sprinkled on top of the wet top layer, whereby the lacquer is 
partly cured with UV-light so that the viscosity increases. 
The still soft lacquer is then provided with a structure in the 
form of narrow, small, elongated recesses, simulating the 
pores of the wood. This will increase the realism of the 
decor. This is achieved by alternate between two different 
structured roller per row of simulated wood blocks. The 
structure of the rollers simulates even wood grain and 
cross-grained wood respectively. The rollers are alternately 
pressed towards the lacquered surface while it passes. The 
positioning of the rollers are guided via the digitally stored 
data used for printing the decor as well as the fixing point 
used there. 

It is according to one alternative embodiment possible to 
utilise one or more static moulds with surface structure 
which momentary is pressed towards the decor side. 

Especially characteristic decor segments such as border- 
lines between slabs, bars, blocks or the like and also knots, 
cracks, flaws and grain which is visually simulated m the 
decor, is suitably stored as digital data. This data is achieved 
by processing selected parts of the simulated wood blocks so 
that guiding data is achieved. Said data is then used for 
guiding an automated robot provided with an engraving tool 
or a press mould which provides the surface of the lacquer 
with a structure that matches said characteristic d6cor seg- 
ments. The operation is also here synchronised via by the 
predetermined fixing point on the supporting core. 

The lacquer is then completely cured with UV-light to 
desired strength, whereby the finished surface elements may 
be inspected by the naked eye or by a digital camera 
supported by a computer. The surface elements are then 
packed in batches and provided with identification mark- 
ings.' 

The process above will make it possible to have a com- 
pletely customer driven manufacturing where even very 
small quantities may be produced with the same efficiency 
as bulk manufacturing. Even though only one decor is 
described in connection to the process scheme above, it 
becomes clear to anyone skilled in the art, that a d£cor is 
changed very easily in the process. All of the important steps 
of the manufacturing such as printing, structuring, 
inspection, packaging and identification marking maybe 
controlled and supervised by central processing data. This 
will make it logistically possible to manufacture customer 
designed decors. Such a process is exemplified as follows; 

The customer utilises a database via Internet or at a local 
dealer. It is also possible for another operator utilise a 
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database. The database contains samples and/or reduced 
resolution copies of a great variety of standard decors which 
can be combined after predetermined parameters. 

The parameters may, for example, concern a single sur- 
face element where, for example, chevron pattern, diamond 
pattern and block pattern may be the choices of d6cor 
segmentation. It will here be possible to select a set of 
different simulations to randomly or by selected parameters 
fill the segments, for example, marble, birch and mahogany. 



is then sanded smooth after which a white primer is applied. 
A decor is then applied on the upper side by means of a 
digital ink-jet four colour printer. The colours are magenta, 
yellow, cyan and black. The decor is positioned from a 
predetermined fixing point in form of a corner of the 
supporting core, while the d6cor direction is aligned with the 
long side edge initiating from the same corner. 

The basis for the d£cor is stored as digital data. This 
digital data has been achieved by digitising a number of 



Z ci:^ » wood grain patterns with a digital camera. A number of 

own which is digitised and processed, preferably rectangular blocks with a fixed width but of varying .length 

aXiataUy, to a desired format and resolution. are selected and parted from the digital wood grain ^ur^ 

Tne parameters may alternatively ^-^ = ents ~ 

that requires the space of several su ^ el ^f s ' ^ a5 ^fdighal image of the wood blocks are then joined 

example a map over the world. The parameters may here * ? ° *f f reclancu i ar surface of a specified size, for 



further include fading of the larger design to a surrounding 
decor, surrounding frame of other d6cor etc. 

The customer enters the measurements of the surface that 
is to be covered by the surface elements. The customer then 
makes selections from the database and is able to see his 
selection as a completed surface, either on screen or by 
printing. The visualisation program used, is suitably also 
used for calculating installation pattern and presenting 
installation instructions with identification numbers on sur- 



digitally to form a rectangular surface of a specified size, for 
example, 200x1200 mm. A selected amount of such com- 
binations of different blocks are designed as described above 
so that a number of slightly different rectangular surfaces is 
20 achieved. The printer, or preferably a set of printers are 
positioned so that a desired number of rectangular decor 
surfaces with a specified intermediate distance is printed on 
the supporting core. The intermediate distance between the 
rectangular surfaces is the distance needed for parting and 



installation instructions with identification numbers on sur- 2$ mouldi of ed ^ d6cor prinler or printers are also 
face elements and where to cut the elements in order to make nrintino fmne ooints at predetermined positions. 



a perfect match. The surface elements may also be provided 
with removable matching lines on the decorative side mak- 
ing matching of d£cor between adjacent rows easier. The 
customer or dealer may then confirm his order via electronic 
mail where the pattern and decor is reduced to a code 
sequence and the order can be the direct input to the 
computer guiding the manufacturing process as described 
above. The customer and/or dealer data follows the manu- 
facturing process all the way to packaging and a fully 
customer guided manufacturing process is achieved. 

Process scheme 2 



Manufacturing supporting core 



Surface treatment 



Application of decor 
incl. identity code on lower side 



Digitally stored 
de*cor basic data 



Roller coating of basic layer 



L 



Sprinkling 150 \xm particles 



Curtain coating top surface layer with 
additive of 2 urn particles 



Partial curing 



Surface embossing 



Complete curing 



Moulding edges with joining functionality 



Inspection 



Packing 




used for printing fixing points at predetermined positions. 
Another printer, also guided by the computer, is utilised for 
printing an identity code on the lower side of each intended 
finished surface element. 

A basic layer of UV-curing acrylic lacquer is then applied 
by means of rollers. Particles with an average particle size 
in the range 75 /an is then sprinkled onto the still wet basic 
layer, whereby a top layer of UV-curing acrylic lacquer with 
an additive in the form of hard particles with an average size 
of 2 /an, is applied by means of a roller. Hard particles with 
an average size of 100 nm is then sprinkled on top of the wet 
top layer, whereby the lacquer is partly cured with UV-light 
so that the viscosity increases. The still soft lacquer is then 
provided with a structure in the form of narrow, small, 
elongated recesses, simulating the pores of the wood. This 
will increase the realism of the d£cor. This is achieved by 
pressing rollers towards the lacquered surface while it 
passes. The positioning of the rollers are guided via the 
digitally stored data used for printing the d6cor, as well as 
the fixing point used there when more complex and com- 
pletely matching surface structures as described together 
with process scheme 1 is desired. 

The lacquer is then completely cured with UV-light to 
desired strength, whereby the finished surface element is cut 
into the predetermined formats which are provided with 
edges with joining functionality are moulded by milling. The 
cutting and edge moulding process is positioned from fixing 
point printed close to the decor. The surface elements may 
then be inspected by the naked eye or by a digital camera 
supported by a computer. The surface elements are then 
packed in batches and provided with identification mark- 
ings. 

It is, according to an alternative procedure in the process, 
60 possible to cut and mould the edges at an earlier stage in the 
process. It is suitable to apply and cure a protecting layer of 
lacquer on top of the printed d£cor followed by cutting and 

k moulding of the edges. The remaining and main part of the 

wear layer is then applied as described in connection to 
A supporting fibre board based core is manufactured in 65 Process scheme 1 or 2 above, 
the deshS ofmat and is provided with an upper side, a The process above will make it possible to have a cus- 

ES^^a^i^Tlie upper side of the supporting core tomer initiated manufacturing where even very small quan- 
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titles may be produced with the same efficiency as bulk g/m 2 of hard particles made of « 
.anufacLog'Even though only one decor is described 

connection to the process scheme above it becomes clear sucky l ^™J^^™ y ^ t ^ tha f it cured on P ly partly 
anyone skilled in the art, that decors ls changed very easuy ^^W££™ m incre 8 ased . Another 30 g/m 2 of 
in the process. All of the important steps of the manufac- 5 ™ ™J , was then roUer mXcd onto the 

luring such as printing, structuring, inspection packaging « ■ > j after which anQlhcr 2Q ^2 of 
and identification marking may be controlled and supervised a _ aluminiurn ox jde particles with an average particle size of 
by central processing data. 70 /^m were sprinkled on the still sticky second coating. The 

The invention is also described through embodiment lacquer was then exposed to a predetermined energy amount 
examples. 10 of U V-light so that it cured only partly and the viscosity was 

increased. Three layers of UV-curing acrylic lacquer was 
EXAMPLE 1 then a ppii e d by roller coating with intermediate curing as a 

A supporting core of medium density fibre board were above. Each of the three layers had a surface weight of 20 
saniS 5 A layer of primer lacquer were f apphec . on „ ^e]^ ^ 
top of the fibre board. The primer were cured after which a J^^g^ was a y chieved . ^ the uppermost of the 
decor was printed on top of the primer. Qf lacquer was to a desired viscosity. 

The build up of a wear layer was then initiated by A secQnd d6cor layer was men printed on top of the wear 

applying 30 g/m 2 of UV-curing acrylic lacquer by means of layer Tfae second d6cor layei - f which was identical to the first 
roller coating. 20 g/m 2 of hard particles made of 2Q d6cor closest to the core, was oriented and positioned so that 
a-aluminium oxide with an average particle size of 70 fim it comp | e t e l y matched the first decor, 
were sprinkled on the still sticky lacquer. The lacquer was The build up of an upper wear i ayer was then initiated by 

then exposed to a predetermined energy amount of UV-light applying 30 g/m 2 of UV-curing acrylic lacquer by means of 
so that it cured only partly and the viscosity was increased. ro n C r coating. 20 g/m 2 of hard particles made of 
Another 30 g/m 2 of UV-curing acrylic lacquer was then 25 a _ a luminium oxide with an average particle size of 70 fim 
roller coated onto the already applied layer after which were sprinkled on the still sticky lacquer. The lacquer was 
another 20 g/m 2 of a-aluminium oxide particles with an t h en exposed to a predetermined energy amount of U V-hght 
average particle size of 70 ^m were sprinkled on the still S o that it cured only partly and the viscosity was increased, 
sticky second coating. The lacquer was then exposed to a Another 30 g/m 2 of UV-curing acrylic lacquer was then 
predetermined energy amount of UV-light so that it cured 3Q roller coated onto the already applied layer af tei : which 
only partly and the viscosity was increased. Three layers of another 20 g/m 2 of a-aluminium oxide particles with an 
UV-curin G acrylic lacquer was then applied by roller coating average particle size of 70 /<m were sprinkled on the still 
U v-cunng acrync idtquci w« wvu y y j » ctickv second coatine The lacquer was then exposed to a 

with intermediate partial curing « > a fj^f °j ^ amount^ UV-light so that it cured 

layers had a surface weight of 20 g/m . The hard particles pr viscosity was increased. Three layers of 

were completely embedded xn the lacquer after the . three 35 Hc { acquer w y as then applied by roller coating 

layers were applied and a plane upper wear layer surface was ^^^^^ as a above . Each of the three layers 

achieved. had a sur f acc weight of 20 g/m 2 . The hard particles were 

Atop coating procedure was then initiated. A first layer of completely embedded in the lacquer after the three layers 
UV-curing acrylic topcoat lacquer was applied by means of were ^1^ and a plane upper wear layer surface was 
a roller coater on top of the previous, partly cured, layers. 40 achieved. 

The topcoat lacquer contained 10% by weight of hard A top coating procedure was then initiated. A first layer of 

particles of a-aluminium oxide with an average particle size UV-curing acrylic topcoat lacquer was applied by means of 
of 10 fim. The first layer was applied to a surface weight of a ro u er coater on top of the previous, partly cured, layers. 
10 g/m 2 . The topcoat lacquer was then exposed to a prede- topcoat lacquer contained 10% by weight of hard 

termined energy amount of UV-light so that it cured only 45 particles of a-aluminium oxide with an average particle size 
partly and the viscosity was increased. A second layer of the Q f 10 fan. The first layer was applied to a surface weight of 
topcoat lacquer was then applied and partly cured as 10 g/m 2 The topcoat lacquer was then exposed to a prede - 
described above. The wear layer was then provided with a termined energy amount of UV-light so that it cured only 
surface structure by means of a surface structured roller. A partly and the viscosity was n^ W ^f the 

coat was applied to a surface weight of 10 g/m . The wear su j formulation was then applied on 

layer was then exposed to a predetermined energy amount of ^J^^ycr. Also the third layer of top 

UV-light so that it cured completely. ^ wag appHed to a surfacc we i gh t of 10 g/m 2 . The wear 
The wear layer was then tested for abrasion resistance 55 j f was then expose d to a predetermined energy amount of 

according to ISO 4586/2-88, where an IP value of 7100 turns UV-light so that it cured completely. 

was obtained. An IP value of 7100 turns is fully sufficient for Tfae weaf layer was lhen lested for abrasion resistance 

floor covering materials with medium to heavy traffic like accor ding to ISO 4586/2-88, where an IP value of 13500 

hotel lobbies, haUways and the like. turns was obtained. An IP value of 13500 turns is fully 

60 sufficient for floor covering materials with heavier traffic like 

EXAMPLE 2 airports, railway stations and the like. The second layer of 

A supporting core of medium density fibre board were deC or and wear layer will add abrasion resistance without 

sanded smooth. A layer of primer lacquer were applied on having obtained an unwanted hazy effect in the decor, 

top of the fibre board. The primer were cured after which a EXAMPLE 3 

Uviurkg a^lic lacquer by meins of K,ller mating. 20 sanded smooth. A layer of prrmer lacquer were applied on 
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top of the fibre board. The primer were cured after which a 
decor was printed on top of the primer. 

The build up of a wear layer was then initiated by 
applying 15 g/m 2 of UV-curing acrylic lacquer by means of 
roller coating. 20 g/m 2 of hard particles made of 
a-aluminium oxide with an average particle size of 70 fim 
were sprinkled on the still sticky lacquer. The lacquer was 
then exposed to a predetermined energy amount of UV-light 
so that it cured only partly and the viscosity was increased. 
One layer of UV-curing acrylic lacquer was then applied by 
roller coating and was partially cured as above. The layer 
had a surface weight of 40 g/m 2 . The hard particles were 
embedded in the lacquer after the layer of lacquer was 
applied and a mainly plane upper wear layer surface was 
achieved. 

Atop coaling procedure was then initiated. A first layer of 
UV-curing acrylic topcoat lacquer was applied by means of 
a roller coater on top of the previous, partly cured, layers. 
The topcoat lacquer contained 10% by weight of hard 
particles of a-aluminium oxide with an average particle size 
of 10 /mi. The first layer was applied to a surface weight of 
10 g/m 2 . The topcoat lacquer was then exposed to a prede- 
termined energy amount of UV-light so that it cured only 
partly and the viscosity was increased. The wear layer was 
then provided with a surface structure by means of a surface 
structured roller. A second, final layer of the topcoat formu- 
lation was then applied on top of the structured wear layer. 
Also the second layer of top coat was applied to a surface 
weight of 10 g/m 2 . The wear layer was then exposed to a 
predetermined energy amount of UV-light so that it cured 
completely. 

The wear layer was then tested for abrasion resistance 
according to ISO 4586/2-88, where an IP value of 3100 turns 
was obtained. An IP value of 3100 turns is fully sufficient for 
floor covering materials with light traffic like bedrooms, 
living rooms and the like. 

The invention is not limited to the embodiments shown as 
these can be varied in different ways within the scope of the 
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2. A process according to claim 1, wherein the d£cor is 
achieved by digitization of an actual archetype or by partly 
or completely being created in a digital media, which 
digitized decor is stored digitally in order to be used as a 
control function and original when printing the dScor. 

3. A process according to claim 2, wherein at least parts 
of the digitized decor is used, together with support pro- 
grams for controlling further steps in the manufacturing 
procedure. 

4. The process according to claim 3, wherein said further 
steps in the manufacturing procedure include at least one of 
identification marking, packaging, lacquering, surface 
embossing, storage logistics, delivery logistics, and assem- 
bly instructions. 

5. The process according to claim 2, further comprising 
forming the d£cor by using controlled programs in combi- 
nation with the digitized d£cor. 

6. A process according to claim 1, wherein the supporting 
core is manufactured in the desired end user format and 
provided with edges intended for joining before applying the 
decor and the wear layer. 

7. A process according to claim 1, wherein the supporting 
core is at least one of selected from the group consisting of 
a particle board and a fibre board. 

8. A process according to claim 1, wherein at least parts 
of the supporting core comprise a polymer. 

9. A process according to claim 8, wherein the supporting 
core comprises a polymer which also contains a filler in the 
form of a particle or fibre of organic or inorganic material. 

10. The process according to claim 8, wherein said 
polymer comprises a polyure thane or a polyolefin. 

11. The process according to claim 10, wherein said 
polyolefin is at least one selected from the group consisting 
of polyethylene, polypropylene and polybutylene. 

12. A process according to claim 1, wherein the translu- 
cent wear layer consists of a UV curing or electron beam 
curing resin or lacquer. 

13. A process according to claim 12, further comprising 
applying the wear layer in several steps with intermediate 
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invention. It is for example possible to use so-called overlay 4Q curmgf Q f which the last applying comprising a curing step 
sheets of a-cellulose impregnated with thermosetting resin which is a complete curing while the intermediate curing 



instead of acrylic lacquer in the process described in con- 
nection to process scheme 1 and in particular in the process 
described in connection to process scheme 2. These sheets of 
a-cellulose which are impregnated with melamine- 
formaldehyde resin is joined with the supporting core 
through beat and pressure, whereby the resin cures. The 
wear resistance may also in this embodiment be improved 
by adding hard particles in the range 50 nm-150 /mi to the 
wear layer. 

What is claimed is: 

1. A process for the manufacturing of surface elements 
which surface elements comprise a decorative upper layer 
and a supporting core; said process comprising: 

i) providing a supporting core with an upper side; 

ii) providing the upper side of the supporting core with a 
d£cor, which d£cor is achieved by at last one of 
digitizing an actual archetype and at least partly creat- 
ing said dicor in a digital medium, which decor is 



step(s) are only partial curing step(s). 

14. A process according to claim 12, wherein the wear 
layer also comprises hard particles with an average particle 

45 size in the range 50 nm-150 /«n. 

15. A process according to claim 14, wherein an upper 
portion of the wear layer is provided with hard particles in 
the range 50 nm-30 pirn, while an inner portion of the wear 
layer is provided with hard particles in the range 10/«n-150 

50 (jm. 

16. A process according to claim 15, wherein the hard 
particles are at least one selected from the group consisting 
of silicon oxide, silicon carbide, a-aluminium oxide and 
diamond. 

55 17. The process according to claim 15, wherein the 
particles in the upper portion of the wear layer are in the 
range of 50 nm-10 /mi, while the particles in the inner 
portion of the wear layer are in the range 30 /im-150 jam. 
18. A process according to claim 14, wherein the hard 
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positioned after a predetermined fixing point on the 60 particles are at least one selected from the group consisting 
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supporting core, 

iii) protecting the upper side of the supporting core with 
an at least partly translucent, wear layer, 

iv) enhancing the d£cor by accurately applying a surface 
structured matrix against the wear layer utilizing the 
predetermined fixing point to create a surface structure 
on the wear layer. 
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of silicon oxide, silicon carbide and a-aluminium oxide. 

19. The process according to claim 12, in which said resin 
or lacquer is one selected from the group consisting of 
acrylic, epoxy and maleimidc. 

20. A process according to claim 1, wherein the translu- 
cent wear layer consists of at least one sheet of a-cellulose 
impregnated with melamine-formaldehyde resin. 
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21. A process according to claim 20, wherein the wear 
layer is joined with the supporting core through heat and 
pressure, whereby the resin cures. 

22. A process according to claim 20, wherein the wear 
layer also comprises hard particles with an average particle 
size in the range 50 nm-150 f*m. 

23. A process according to claim 22, wherein an upper 
portion of the wear layer is provided with hard particles in 
the range 50 nm-30 j«m, while an inner portion of the wear 
layer is provided with hard particles in the range 10 ^«m-150 
/um. 

24. A process according to claim 23, wherein the hard 
particles are at least one selected from the group consisting 
of silicon oxide, silicon carbide, a-aluminium oxide and 
diamond. 

25. A process according to claim 22, wherein the hard 
particles are at least one selected from the group consisting 
of silicon oxide, silicon carbide and a-aluminium oxide. 

26. The process according to claim 23, wherein the 
particles in the upper portion of the wear layer are in the 
range of 50 nm-10 fxm, while the particles in the inner 
portion of the wear layer are in the range of 30//m-150^m. 

27. A process according to claim 1, wherein the decor on 
the surface elements is constituted by a number of decor 
segments with intermediate borders, which borders, on at 
least two opposite edges of a surface element coincide with 
borders on intended adjoining floor elements. 

28. A process according to claim 1, wherein said at least 
one surface structured matrix forms at least one surface 
structure segment and is positioned on the decorative side of 
the surface element during the step in the process where the 
wear layer is applied on the surface element and is pressed 
towards the wear layer whereby the wear layer receives a 
surface with a structure that enhances the realistic impres- 
sion of the d£cor. 

29. A process according to claim 28, wherein at least one 
matrix forms the structured surface of at least one roller 
whereby the surface element is passed between the struc- 
tured surface roller and a matching counter stay under 
continuous or discontinuous pressure between the rollers 
and the counter stay. 

30. A process according to claim 29, wherein the roller 
equipped with two or more matrixes has a circumference 
adapted to a repetition distance in the variation of direction 
in the decor. 

31. A process according to any of the claims 28, wherein 
a specially characteristic decor segments is visually simu- 
lated in the decor is stored as digital data, that said data is 
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used for guiding automated engraving or pressing tools 
when providing said characteristic decor segments with a 
suitable surface structure, and that said engraving tool or 
pressing tool is synchronised via the predetermined fixing 
5 point on the surface element. 

32. The process according to claim 31, wherein the 
specially characteristic decor segments are at least one 
selected from the group consisting of borderlines between 
simulated slabs, bars or blocks; knots, cracks, flaws and 

10 grain. 

33. A process according to claim 1, further comprising 
providing at least two surface structured matrixes, which 
each matrix forms one surface structure segment, which 
segments are independent from each other concerning 

15 structure, and that said surface structure segments are 
intended to coincide with corresponding pattern segments in 
the decor, positioning said surface structured matrices on the 
decorative side of the surface element during the steps in the 
process where the wear layer is provided, and pressing the 

20 matrices toward the wear layer whereby the wear layer 
receives a surface structure corresponding to different pat- 
tern segments in the decor. 

34. A process according to claim 33, wherein one or more 
matrixes forms the structured surface on one or more press 

25 belts, whereby the surface element is passed between the 
press belts and counter stays, with the decorative side facing 
the press belts, during continuous or discontinuous pressure 
between the press belts and counter stays. 

35. A process according to claim 33, wherein at least one 
30 matrix forms the structured surface on at least one static 

moulds which is pressed towards the decorative surface of 
the surface element. 

36. The process according to claim 1, wherein the pro- 
tection of the upper side of the supporting core is achieved 

35 by at least one coating step selected from the group con- 
sisting of spray coating, roller coating, curtain coating, and 
immersion coating. 

37. The process according to claim 1, wherein protecting 
of the upper side of the supporting core is achieved by 

40 providing at least one sheet of a-cellulose impregnated with 
thermosetting resin or lacquer as the at least partly 
translucent, wear layer. 

38. The process according to claim 1, wherein the decor 
is formed by printing. 

45 39. The process according to claim 1, wherein said core 
is formed of fiberboard. 

* * * * * 
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A process for the manufacturing of surface elements. 

The present invention relates to a process for the manufacturing of surface elements 
with a decorative upper surface of which the decorative elements have an 
considerably improved matching of the decor between adjacent surface elements. 

Products clad with thermosetting laminate is common in many areas nowadays. They 
are mostly used where the demands on abrasion resistance are high, and furthermore 
where resistance to different chemicals and moisture is desired. As examples of such 
products floors, floor skirtings, table tops, work tops and wall panels can be 
mentioned. 

The thermosetting laminate most often consist of a number of base sheets with a 
decor sheet placed closest to the surface. The decor sheet can be provided with a 
pattern by desire. Common patterns usually visualise different kinds of wood or 
mineral such as marble and granite. 

One common pattern on floor elements is the rod pattern where two or more rows 
of rods of, for example wood, is simulated in the decor. 

The traditional thermosetting laminate manufacturing includes a number of steps 
which will result in a random matching tolerance of up to i5mm, which is considered 
to great. The steps included in the manufacturing of a laminate floor is; printing 
decor on a paper of a-cellulose, impregnating the decorative paper with 
melamine-formaldehyde resin, drying the decorative paper, laminating the decorative 
paper under heat and pressure together with similarly treated supporting papers, 
applying the decorative laminate on a carrier and finally sawing and milling the 
carrier to the desired format. All these steps in the manufacturing will cause a 
change in format on the decor paper. It will therefore be practically impossible to 
achieve a desired match of patterns between the elements of a without causing great 
amounts of wasted laminate. The thermosetting laminate is a rather costly part of a 
laminate floor. 

It has, through the present invention, been made possible to overcome the above 
mentioned problems and a surface element with a decorative surface where the 



decorative pattern between different surface elements is matching has been obtained. 
The invention relates to a process for the manufacturing of surface elements which 
comprises a decorative upper layer and a supporting core. The surface elements may 
be Used as floor, wall or ceiling boards. The invention is characterised in that; 

i) A supporting core with a desired format is manufactured and provided with an 
upper side, and a lower side. 

ii) The upper side of the supporting core is then provided with a decor, by for 
example printing. The decor is positioned after a predetermined fixing point on 
the supporting core. 

iii) The upper side of the supporting core is then provided with a protecting, at least 
partly translucent, wear layer by for example spray coating, roller coating, 
curtain coating and immersion coating or by being provided with one or more 
sheets of ct-cellulose impregnated with thermosetting resin or lacquer. 

The decor is suitably achieved by digitisation of an actual archetype or by partly or 
completely being created in a digital media. The digitised decor is stored digitally in 
order to be used as a control function and original, together with possible control 
programs, when printing the decor. 

The decor may accordingly be obtained by making a high resolution or selected 
resolution digital picture of the desired decor. This is suitably made by means of a 
digital camera or scanner. The most common decor will of course be different kinds 
of wood and minerals like marble, as these probably will continue to be preferred 
surface decoration in home and public environments. It is, however, possible to 
depict anything that is visible. The digitised version of the decor is then edited to fit 
the size of the supporting core. It is also possible to rearrange the decor in many 
different ways, like changing colour tones, contrast, dividing the decor into smaller 
segments and adding other decorative elements. It is also possible to completely 
create the decor in a computer equipped for graphic design. It is possible to create a 
simulated decor so realistic that even a professional will have great problems in 
visually separating it from genuine material. This makes it possible to make for 
example floor boards with an almost perfect illusion of a rare kind of wood, like 
ebony or rose wood and still preserving trees under threat of extermination. 
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The digital decor is used together with guiding programs to control a printer. The 
printer may be of an electrostatic type or an ink-jet type printer. Most often the 
colours yellow, magenta, cyan and black will be sufficient for the printing process, 
but in some cases it might be advantageous to add white. Some colours are difficult 
to achieve using the .colours yellow, magenta, cyan, black and white whereby the 
colours light magenta and light cyan may be added. It is also possible to add so 
called spot colours where specific colour tones are difficult to achieve or where only 
certain parts of the colour spectrum with intermixing shades is desired. The 
resolution needed is much depending on the decor that is to be simulated, but 
resolutions of 10 - 1500 dots per inch (dpi) is the practical range in which most 
decors will be printed. Under normal conditions a resolution of 300 - 800 dpi is 
sufficient when creating simulations of even very complex decorative patterns and 
still achieve a result that visually is very difficult to separate from the archetype 
without close and thorough inspection. 

The digitally stored decor can also be used together with support programs when 
guiding other operations and procedures in the manufacturing process. Such steps in 
the operation may include procedures like identification marking, packaging, 
lacquering, surface embossing, storing and delivery logistics as well as assembly 
instructions. 

It is advantageous to manufacture the supporting core in the desired end user format 
and to provide it with edges suited for joining before applying the decor and wear 
layer, since the amount of waste thereby is radically reduced. The decor matching 
tolerances will also be improved further by this procedure. 

The main part of the supporting core is suitably constituted by a particle board or a 
fibre board. It is, however, possible to manufacture the core that at least partly 
consist of a polymer such as for example polyurethane or a polyolefin such as 
polyethylene, polypropylene or polybutene. A polymer based core can be achieved by 
being injection moulded or press moulded and can be given its shape by plastic 
moulding and does therefore not require any abrasive treatment. A polymer based 
core may except polymer also contain a filler in the form of a particle or fibre of 
organic or inoreanic material, which besides the use a cost reducing material also 
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will be used to modify the mechanical characteristics of the core. As an example of 
such suitable fillers can be mentioned; cellulose or wood particles, straw, starch, 
glass, lime, talcum, stone powder and sand. The mechanical characteristics that may 
be changed is for example viscosity, thermal coefficient of expansion, elasticity, 
density, fire resistance, moisture absorption capacity, acoustic properties, thermal 
conductivity, flexural and shearing strength as well as softening temperature. 

The upper surface, i.e. the surface that is to be provided with decor, is suitably 
surface treated before the printing. Such surface treatment will then incorporate at 
least one of the steps, ground coating and sanding. It is also possible to provide the 
surface with a structure that matches the decor that is to be applied. 

The translucent wear layer is suitably constituted by a UV- or electron beam curing 
lacquer such as an acrylic, epoxy, or maleimide lacquer. The wear layer is suitably 
applied in several steps with intermediate curing where the last one is a complete 
curing while the earlier ones are only partial. It will hereby be possible to achieve 
thick = and plane layers. The wear layer suitably includes hard particles with an 
average particle size in the range 50 nm - 150 urn. Larger particles, in the range 10 
urn - 150 urn, preferably in the range 30 urn - 150 urn, is foremost used to achieve 
abrasion resistance while the smaller particles, in the range 50 nm - 30 urn. 
preferably 50 nm - 10 nm is used for achieving scratch resistance. The smaller 
particles is hereby used closest to the surface while the larger ones are distributed in 
the wear layer. The hard particles are suitably constituted of silicon carbide, silicon 
oxide, a-aluminium oxide and the like. The abrasion resistance is hereby increased 
substantially. Particles in the range 30 mm - 150 mm can for example be sprinkled on 
still wet lacquer so that they at, least partly, becomes embedded in finished wear 
layer. It is therefore suitable to apply the wear layer in several steps with 
intermediate sprinkling stations where particles are added to the surface. The wear 
layer can hereafter be cured. It is also possible to mix smaller particles,, normally 
particle sizes under 30 urn with a standard lacquer. Larger particles may be added .f 
a filing agent or the like is present. A lacquer with smaller particles is suitably used 
as = cop laver coatings, closer to the upper surface. The scratch resistance can be 
improved by sprinkling very small particles in the range 50 nm - 1000 nm on the 
uppermost layer of lacquer. Also these, so called nano-particles, can be mixed w.th 



lacquer, which with is applied in a thin layer with a high particle content. These 
nano-particles may besides silicon carbide, silicon oxide and a-aluminium oxide also 

be constituted of diamond. 

According to one embodiment of the invention, the translucent wear layer is 
constituted of one or more sheets of a-cellulose which are impregnated with 
melamine-formaldehyde resin. These sheets are joined with the core under heat and 
pressure whereby the resin cures. It is, also in this embodiment, possible to add hard 
particles with an average particle size in the range 50 nm - 150 urn. Larger particles, 
in the range 10 um - 150 urn, preferably 30 nm - 150 urn is foremost used to achieve 
abrasion resistance while the smaller of the particles, in the range 50 nm - 30 nm, 
preferably 50 nm - 10 tim, is used to achieve scratch resistance. The smaller 
particles is hereby used on, or very close to, the top surface while the larger particles 
may be distributed in the wear layer. Also here the particles advantageously are 
constituted of silicon carbide, silicon oxide, a-aluminium oxide, diamond or the like 
of which diamond, of cost reasons only is used as particles smaller than I urn. The 
sheets of a-cellulose is hereby suitably pressed together with the rest of the surface 
element in a continuos belt press with two steel belts. The pressure in the press is 
hereby suitably 5-100 Bar, preferably 20 - 80 Bar. The temperature is suitably in 
the range 140 - 200 °C, preferably 160 - 180 °C. It is also possible to utilise a 
discontinuous process where a number of surface elements can be pressed in a so 
called multiple-opening press at the same time. The pressure is then normally 20 - 
150 Bar, preferably 70 - 120 Bar, while the temperature suitably is 120 - 180 °C, 
preferably 140 - 160 ^C. 

The decor on the surface elements is suitably constituted by a number of decor 
segments with intermediate borders, which borders, on at least two opposite edges 
coincides with intended, adjacent surface elements. 

It is also desirable to provide the surface elements with a surface structure intended 
to increase the realism of the decor of the surface elements. This is suitably achieved 
by positioning at least one surface structured matrix, forming at least one surface 
structure segment on a corresponding decor segment or number of decor segments on 



the decorated surface of the surface element in connection to the application of wear 
layer. This matrix is pressed towards the wear layer whereby this will receive a 
surface with structure that enhances the realism of the decor. 

When simulating more complex patterns, like wood block chevron partem or other 
decors with two or more divergent and oriented decors, it is suitable to use at least 
two structured matrixes which forms one structure segment each. The structure 
segment are here independent from each other in a structure point of view. The 
surface structure segments are intended to at least partly but preferably completely 
match the corresponding decor segments of the decor. The surface structure segments 
are accurately positioned on the decor side of the surface element in connection to 
the application of the wear layer, and is pressed onto this whereby the wear layer is 
provided with a surface structure where the orientation of the structure corresponds 
to the different directions in the decor. 

One or more matrixes preferably forms the surface of one or more rollers. The 
surface element is then passed between the roller or rollers and counter stay rollers, 
with the decor side facing the structured rollers. The structured rollers are 
continuously or discontinuously pressed towards the decor surface of the surface 
element. 

Rollers containing two or more matrixes, is suitably provided with a circumference 
adapted to the repetition frequency of change of direction in the decor. 

It is also possible to apply the structure matrixes on the surface of a press belt. The 
surface element is then passed between the press belt and a press belt counter stay 
under continuous or discontinuous pressure between the structured press belt and the 

press belt counter stay. 

It is, according to one alternative procedure, possible to have one or more matrixes 
form the structure surface of one or more static moulds which momentary is pressed 
towards the decorative side of the surface element. 

According to one embodiment of the invention, particularly characteristic decor 
segments such as borderlines between simulated slabs, bars, blocks or the like and 
also knots, cracks, flaws and grain which is visually simulated in the decor, is stored 
as digital data. Said data is used for guiding automated engraving or pressing tools 
when providing said characteristic decor segments with a suitable surface structure, 



and that said engraving tool or pressing tool is synchronised via the predetermined 
fixing point on the surface element. 



The process described in the present application, for manufacturing surface elements 
is very advantageous from a logistic point of view since the number of steps when 
achieving a new decor is radically reduced, [t is, according to the present invention 
possible to use digitally created or stored data for directly printing the decor on a 
surface element by using a ink-jet printer or a photo-static printer. The so-called set 
up time will thereby be very short, whereby even very special customer requirements 
may be met at a reasonable cost. It is according to the present invention possible to 
manufacture, for example, a world map in very large format, stretching over a great 
number of surface elements without any disrupting deviations in decor matching, to 
mainly the same cost as bulk produced surface elements. Since the decor may be 
handled digitally ail the way to the point of being applied to the surface of the core, 
set up times will be practically non-existent while at the same time a high degree of 
automation will be practicable. It is also possible to automatically provide the 
surface elements with identification and orientation marking which would make the 
installation of complex decors, like world maps in the example above, much easier. 
This has so far been impossible. 

The decor on the surface elements may be processed as follows; 

i) A segmentation pattern is selected, the segmentation comprising at least two 
decor segments on each surface element. The shape, as seen from above, of the 
surface element is hereby selected from the group; triangular, quadratic, 
rectangular, heptagonal, pentagonal and octagonal while the shape of the segments 
is selected from the group triangular, quadratic, rectangular heptagonal, 
pentagonal, octagonal, circular, elliptical, perturbed and irregular. 

ii) A segment decor is then selected for each segment. The segment decor is 
selected from the group; digitised and simulated depiction of different kinds 
of wood, minerals and stone, different kinds of fabric, art work and fantasy 
based decor. 

iii) Each selection is made on a terminal where the selections emanates from a data 
base and that the selection is visualised via the terminal. 
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The decor is preferably achieved by digitisation of an actual archetype or by partly 
or completely being created in a digital media. The digitised decor is preferably 
stored digitally in order to be used as a control function and original, together with 
control programs and selection parameters, when printing the decor. 

The dimensions of the surface to be covered by surface elements is suitably 
entered into the terminal and support programs calculates an installation pattern. The 
installation pattern calculation is suitably also used for printing an assembly 
instruction. In order to visualise the selection the installation pattern calculation is 
possibly used for printing a miniaturised copy of the calculated installation with the 
selected pattern and decor. The dimensions of the surface to be covered by surface 
elements is suitably entered into the terminal and that that support programs further 
calculates decor and segmentation pattern matching between the surface elements. 

The selections is preferably also used, together with support programs for 
controlling further steps in the manufacturing procedure selected from the group; 
identification marking, positioning marking, packaging, lacquering, surface 
embossing, storing and delivery logistics. 

An algorithm is suitably used for guiding the positioning of the decor segments and 
segmentation pattern so that a decor segment from one surface element may continue 
on an adjoining surface element. The control program is suitably used, together with 
decor data and selection parameters, for applying matching identification on the 

surface elements. 

Surface elements manufactured as described above is suitably used as a floor 
covering material where the demands on stability and scratch and abrasion res.stance 
is oreat It is, according to the present invention, also possible to use the surface 
elements as wall and ceiling decorative material. It will however not be necessary to 
apply thick wear layer coatings in the latter cases as direct abrasion seldom occurs 
on such surfaces. 

The invention is described further in" connection to an enclosed figure, embodiment 
examples and schematic process descriptions showing different embodiments ot the 

invention. 



Accordingly, the figure shows parts of a surface element I which includes an upper 
decorative layer 2, edges 3 intended for joining, a lower side 4 and a supporting core 
5. The process is initiated by manufacturing a supporting core 5 with a desired 
format and edges 3 intended for joining. The supporting core 5 is further provided 
with an upper side 1' suited for printing and a lower side 4. The upper side 1" of the 
supporting core 5 is then provided with a decor T by printing, utilising an ink-jet 
printer. The decor 2' is oriented after a predetermined Fixing point on the supporting 
core 5. The upper side 1' of the supporting core 5 is then provided with a protecting 
translucent wear layer 2" through curtain coating. The supporting core 5 is 
constituted by particle board or fibre board. The translucent wear layer 2" is 
constituted by a UV-curing acrylic lacquer which is applied in several steps with 
intermediate curing, of which the last one is a complete curing while the earlier ones 
are only partial curing. The wear layer 2" also includes hard particles of 
a-aluminium oxide with an average particle size in the range 0,5 - 150nm. 

A surface structured matrix is positioned and pressed towards the decor side of the 
surface element 1 before the final curing of the acrylic lacquer whereby the surface 
of the wear layer 2" receives a surface structure 2'" which enhances the realism of 
the decor 2'. 

It is also possible to utilise two or more surface structured matrixes, each forming 
a structure segment, between which the structure is independent, which will make it 
possible to simulate the surface structure of, for example, wood block chevron 

pattern decor. 
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Process scheme L 



Manufacturing of a supporting core 



] 



Moulding edges with joining functionality 1 
Possible surface treatment of upper surface j 



Applying decor on upper surface. 
Applying identity code on lower side 



Applying base lacquer coating 
Sprinkling 150 am particles 



Applying main lacquer coating 



Partial curing 



Applying top layer with 2 am particle 
content 



Applying 100 tun particles 



Partial curing 



Surface embossing 



Complete curing 



Inspection 



Packing 



Digitally s t ored decor basic data 




A supporting polvmer and filler based core is manufactured in the desired format and 
is provided with an upper side, a lower side and edges provided with jo.ning 
members, such as tongue and groove. The upper side of the supporting core is then 
sanded smooth after which a primer is applied. A decor is then applied on the upper 
side bv means of a digital photo-stattc five colour printer. The colours are magenta, 
yellow cvan. white and black. The decor is positioned from a predetermined fixing 
point in form of a corner of the supporting core, while the decor direction is aligned 
with the long side edge initiating from the same corner. 
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The basis for the decor is stored as digital data. This digital data has been achieved 
by digitising a number of wood grain patterns with a digital camera. A number of 
rectangular blocks with a fixed width, but of varying length is selected and parted 
from the digital wood grain pictures. The width of the rectangular blocks is selected 
so that three block widths equals the width of a supporting core. The digital image of 
the wood blocks are then classified after wood grain pattern and colour so that a 
number of groups is achieved. The groups are; fair wood with even grain, dark wood 
with even grain, fair wood with knots and flaws, dark wood with knots and flaws, 
fair cross-grained wood and finally dark cross-grained wood. Each group contains 
five different block simulations. An algorithm is feed into a computer which is used 
for the guiding of the printing operation so that the simulated wood blocks is 
digitally placed in three longitudinal rows and mixed so that two similar wood blocks 
never is placed next to each other. The algorithm will also guide the position of the 
latitudinal borderlines between the simulated wood blocks so that they are unaligned 
with more than one block width between adjacent rows. It will also guide the 
latitudinal position of the borderlines so that it either aligns with the shorter edges of 
the supporting core or is unaligned with more than one block width. Another printer, 
also guided by the computer, is utilised for printing a running matching number on 
the lower side short side edges. The decor will hereby continue longitudinally over 
the surface elements and a perfect matching is obtained when the surface elements 
are placed in numerical order. 

A basic layer of UV-curing acrylic lacquer is then applied by means of a rollers. 
Particles with an average particle size in the range 150 nm is then sprinkled onto the 
st.ll wet basic layer, whereby the main layer of UV-curing acrylic lacquer is applied 
by spray coating. The two layers of lacquer are then partly cured using UV-light 
whereby the viscosity of the lacquer increases. A top layer of UV-curing acrylic 
lacquer with an additive in the form of hard particles with an average size of 2 nm, is 
then applied by means of a roller. Hard particles with an average size of 100 nm is 
then sprinkled on top of the wet top layer, whereby the lacquer is partly cured with 
UV-light so that' the viscosity increases. The still soft lacquer is then provided with a 
structure in the form of narrow, small, elongated recesses, simulating the pores of the 
wood. This will increase the realism of the decor. This is achieved by alternate 
between two different structured roller per row of simulated wood blocks. The 
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structure of the rollers simulates even wood grain and cross-grained wood 
respectively. The rollers are alternately pressed towards the lacquered surface while 
it passes. The positioning of the rollers are guided via the digitally stored data used 
for printing the decor as well as the fixing point used there. " 

It is according to one alternative embodiment possible to utilise one or more static 
moulds with surface structure which momentary is pressed towards the decor side. 

Especially characteristic decor segments such as borderlines between slabs, bars, 
blocks or the like and also knots, cracks, flaws and grain which is visually simulated 
in the decor, is suitably stored as digital data. This data is achieved by processing 
selected parts of the simulated wood blocks so that guiding data is achieved. Said 
data is then used for guiding an automated robot provided with an engraving tool or a 
press mould which provides the surface of the lacquer with a structure that matches 
said characteristic decor segments. The operation is also here synchronised via by 
the predetermined fixing point on the supporting core. 

The lacquer is then completely cured with UV-light to desired strength, whereby 
the finished surface elements may be inspected by the naked eye or by a digital 
camera supported by a computer. The surface elements are then packed in batches 
and provided with identification markings. 

The process above will make it possible to have a completely customer driven 
manufacturing where even very small quantities may be produced with the same 
efficiency as bulk manufacturing. Even though only one decor is described in 
connection to the process scheme above, it becomes clear to anyone skilled in the art, 
that a decor is changed very easily in the process. All of the important steps of the 
manufacturing such as printing, structuring, inspection, packaging and identification 
marking may be controlled and supervised by central processing data. This will make 
it logistically possible to manufacture customer designed decors. Such a process is 
exemplified as follows; 

The customer utilises a database via Internet or at a local dealer. It is also possible 
for another operator utilise a database. The database contains samples and/or reduced 
resolution copies of a great vanety of standard decors which can be combined after 

predetermined parameters. 
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The parameters may, for example, concern a single surface element where, for 
example, chevron pattern, diamond pattern and block pattern may be the choices of 
decor segmentation. It will here be possible to select a set of different simulations to 
randomly or by selected parameters fill the segments, for example, marble, birch and 
mahogany. The customer may also add an inlay from a design of his own which is 
digitised and processed, preferably automatically, to a desired format and resolution. 

The parameters may alternatively include decor segments that requires the space of 
several surface elements, for example a map over the world. The parameters may 
here further include fading of the larger design to a surrounding decor, surrounding 

frame of other decor etc. 

The customers enters the measurements of the surface that is to be covered by the 
surface elements. The customer then makes selections from the database and is able 
to see his selection as a completed surface, either on screen or by printing. The 
visualisation program used, is suitably also used for calculating installation pattern 
and presenting installation instructions with identification numbers on surface 
elements and where to cut the elements in order to make a perfect match. The surface 
elements may also be provided with removable matching lines on the decorative side 
making matching of decor between adjacent rows easier. The customer or dealer may 
then confirm his order via electronic mail where the pattern and decor is reduced to a 
code sequence and the order can be the direct input to the computer guiding the 
manufacturing process as described above. The customer and/or dealer data follows 
the manufacturing process all the way to packaging and a fully customer guided 
manufacturing process is achieved. 
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Process scheme 2 



Manufacturing supporting core 



Surface treatment 



Application of decor 
incL identity code on lower side 



Roller coating of basic layer 



Curtain coating top surface layer with 
additive of 2 am particles 



Partial curing 



Surface embossing 



Complete curing 



Sprinkling 150 urn particles 



Moulding edges with joining functionality 



Inspection 



Packing ^ 




A supporting fibre board based core is manufactured in the desired format and is 
provided with an upper side, a lower stde and edges. The upper side of the supporting 
core is then sanded smooth after which a white primer is applied. A decor is then 
applied on the upper side by means of a digital ink-jet four colour printer. The 
colours are magenta, yellow, cyan and black. The decor is positioned from a 
predetermined fixing point in form of a corner of the supporting core, while the 
decor direction is aligned with the long side edge initiating from the same corner. 

The basis for the decor is stored as digital data. This digital data has been achieved 
by digitising a number of wood gram patterns with a digital camera. A number of 
rectangular blocks with a fixed width, but of varying length are selected and parted 
from the digital wood grain pictures. The width of the rectangular blocks is selected 
so that three block widths equals the width of a finished surface element. The digital 
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image of the wood blocks are then joined digitally to form a rectangular surface of a 
specified size, for example, 200 x 1200 mm. A selected amount of such combinations 
of different blocks are designed as described above so that a number of slightly 
different rectangular surfaces is achieved. The printer, or preferably a set of printers 
are positioned so that a desired number of rectangular decor surfaces with a specified 
intermediate distance is printed on the supporting core. The intermediate distance 
between the rectangular surfaces is the distance needed for parting and moulding of 
edges. The decor printer or printers are also used for printing fixing points at 
predetermined positions. Another printer, also guided by the computer, is utilised for 
printing an identity code on the lower side of each intended finished surface element. 

A basic layer of UV-curing acrylic lacquer is then applied by means of rollers. 
Particles with an average particle size in the range 75 urn is then sprinkled onto the 
still wet basic layer, whereby a top layer of UV-curing acrylic lacquer with an 
additive in the form of hard particles with an average size of 2 urn, is applied by 
means of a roller. Hard particles with an average size of 100 nm is then sprinkled on 
top of the wet top layer, whereby the lacquer is partly cured with UV-light so that the 
viscosity increases. The still soft lacquer is then provided with a structure in the 
form of narrow, small, elongated recesses, simulating the pores of the wood. This 
will increase the realism of the decor. This is achieved by pressing rollers towards 
the lacquered surface while it passes. The positioning of the rollers are guided via 
the digitally stored data used for printing the decor, as well as the fixing point used 
there when more complex and completely matching surface structures as described 
together with process scheme 1 is desired. 

The lacquer is then completely cured with UV-light to desired strength, whereby 
the finished surface element is cut into the predetermined formats which are provided 
with edges with joining functionality are moulded by milling. The cutting and edge 
moulding process is posmoned from fixing point printed close to the decor. The 
surface elements may then be inspected by the naked eye or by a digital camera 
supported by a computer. The surface elements are then packed in batches and 
provided with identification markings. 

It is, according to an alternative procedure in the process, possible to cut and 
mould the edges at an earlier stage in the process. It is suitable to apply and cure a 
protectee laver of lacquer on cop of the printed decor followed by cutting and 
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moulding of the edges. The remaining and main part of the wear layer is then applied 
as described in connection to process scheme I or 2 above. 

The process above will make it possible to have a customer initiated manufacturing 
where even very small quantities may be produced with the same efficiency as bulk 
manufacturing. Even though only one decor is described in connection to the process 
scheme above, it becomes clear anyone skilled in the art, that decors is changed very 
easily in the process. All of the important steps of the manufacturing such as 
printing, structuring, inspection, packaging and identification marking may be 
controlled and supervised by central processing data. 

The invention is also described through embodiment examples. 
EXAMPLE 1. 

A supporting core of medium density fibre board were sanded smooth. A layer of 
primer lacquer were applied on top of the fibre board. The primer were cured after 
which a decor was printed on top of the primer. 

The build up of a wear layer was then initiated by applying 30g/m* of UV-curing 
acrylic lacquer by means of roller coating. 20g/m> of hard particles made of 
a-aluminium oxide with an average particle size of 70um were sprinkled on the still 
sticky lacquer. The lacquer was then exposed to a predetermined energy amount of 
UV-light so that it cured only partly and the viscosity was increased. Another 30g/m* 
of UV-curing acrylic lacquer was then roller coated onto the already applied layer 
after which another 20g/m* of a-aluminium oxide particles with an average particle 
size of 70um were sprinkled on the still sticky second coating. The lacquer was then 
exposed to a predetermined energy amount of UV-light so that it cured only partly 
and the viscosity was increased. Three layers of UV-curing acrylic lacquer was then 
applied by roller coating with intermediate partial curing as a above. Each of the 
three layers had a surface weight of 20g/m^. The hard particles were completely 
embedded in the lacquer after the three layers were applied and a plane upper wear 

layer surface was achieved. 

A top" coating procedure was then initiated. A first layer of UV-curing acrylic 
topcoat lacquer was applied by means of a roller coater on top of the previous, partly 
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cured, layers. The topcoat lacquer contained 10% by weight of hard particles of 
a-aluminium oxide with an average particle size of lOum. The first layer was applied 
to a surface weight of lOg/m*. The topcoat lacquer was then exposed to a 
predetermined energy amount of UV-light so that it cured only partly and the 
viscosity was increased. A second layer of the topcoat lacquer was then applied and 
partly cured as described above. The wear layer' was then provided with a surface 
Structure by means of a surface structured roller. A third layer of the topcoat 
formulation was then applied on top of the structured wear layer. Also the third layer 
of top coat was applied to a surface weight of 10g/m>. The wear layer was then 
exposed to a predetermined energy amount of UV-light so that it cured completely. 

The wear layer was then tested for abrasion resistance according to ISO 4586/2-88, 
where an IP value of 7100 turns was obtained. An IP value of 7100 turns is fully 
sufficient for floor covering materials with medium to heavy traffic like hotel 
lobbies, hallways and the like. 

EXAMPLE 2. 

A supporting core of medium density fibre board were sanded smooth. A layer of 
primer lacquer were applied on top of the fibre board. The primer were cured after 
which a decor was printed on top of the primer. The build up of a wear layer was 
then initiated by applying 30g/m* of UV-curing acrylic lacquer by means of roller 
coating. 20g/m> of hard particles made of a-aluminium oxide with an average 
particle size of 70um were sprinkled on the still sticky lacquer. The lacquer was then 
exposed to a predetermined energy amount of UV-light so that it cured only partly 
and the viscosity was increased. Another 30g/m> of UV-curing acrylic lacquer was 
then roller coated onto the already applied layer after which another 20g/m= of 
a-alumimum oxide particles with an average particle size of 70»m were sprinkled on 
the still sticky second coating. The lacquer was then exposed to a predetermined 
energy amount of UV-light so that it cured only partly and the viscosity was 
increased. Three layers of UV-curing acrylic lacquer was then applied by roller 
coat.ng with intermediate curing as a above. Each of the three layers had a surface 
weight of 20g/m=. The hard particles were completely embedded in the lacquer after 
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the three layers were applied and a plane upper wear layer surface was achieved. 
Also the uppermost of the three layers of lacquer was cured to a desired viscosity. 

A second decor layer was then printed on top of the wear layer. The second decor 
layer, which was identical to the first decor closest to the core, was oriented and 
positioned so that it completely matched the first decor. 

The build up of au upper wear layer was then initiated by applying 30g/m 2 of 
UV-curing acrylic lacquer by means of roller coating. 20g/m 2 of hard particles made 
of a-aluminium oxide with an average particle size of 70um were sprinkled on the 
still sticky lacquer. The lacquer was then exposed to a predetermined energy amount 
of UV-light so that it cured only partly and the viscosity was increased. Another 
30g/m 2 of UV-curing acrylic lacquer was then roller coated onto the already applied 
layer after which another 20g/m 2 of a-aluminium oxide panicles with an average 
particle size of 70u-m were sprinkled on the still sticky second coating. The lacquer 
was then exposed to a predetermined energy amount of UV-light so that it cured only 
partly and the viscosity was increased. Three layers of UV-curing acrylic lacquer was 
then applied by roller coating with intermediate curing as a above. Each of the three 
layers had a surface weight of 20g/m 2 . The hard particles were completely embedded 
in the lacquer after the three layers were applied and a plane upper wear layer 
surface was achieved. 

A top coating procedure was then initiated. A first layer of UV-curing acrylic 
topcoat lacquer was applied by means of a roller coater on top of the previous, partly 
cured, layers. The topcoat lacquer contained 10% by weight of hard particles of 
a-aluminium oxide with an average particle size of lOum. The first layer was applied 
to a surface weight of 10g/m 2 . The topcoat lacquer was then exposed to a 
predetermined energy amount of UV-light so that it cured only partly and the 
viscosity was increased. A second layer of the topcoat lacquer was then applied and 
partly cured as described above. The wear layer was then provided with a surface 
structure by means of a surface structured roller. A third layer of the topcoat 
formulation was then applied on top of the structured wear layer. Also the third layer 
of top coat was applied to a surface weight of lOg/m-. The wear layer was then 
exposed to a predetermined energy amount of UV-light so that it cured completely. 



19 

The wear layer was then tested for abrasion resistance according to ISO 4586/2-88, 
where an IP value of 13500 turns was obtained. An IP value of 13500 turns is fully 
sufficient for floor covering materials with heavier traffic like airports, railway 
stations and the like. The second layer of decor and wear layer will add abrasion 
resistance without having obtained an unwanted hazy effect in the decor. 

EXAMPLE 3. 

A supporting core of medium density fibre board were sanded smooth. A layer of 
primer lacquer were applied on top of the fibre board. The primer were cured after 
which a decor was printed on top of the primer. 

The build up of a wear layer was then initiated by applying 15g/m 2 of UV-curing 
acrylic lacquer by means of roller coating. 20g/m 2 of hard particles made of 
a-aiuminium oxide with an average particle size of 70um were sprinkled on the still 
sticky lacquer. The lacquer was then exposed to a predetermined energy amount of 
UV-light so that it cured only partly and the viscosity was increased. One layer of 
UV-curing acrylic lacquer was then applied by roller coating and was partially cured 
as above. The layer had a surface weight of 40g/m 2 . The hard particles were 
embedded in the lacquer after the layer of lacquer was applied and a mainly plane 
upper wear layer surface was achieved. 

A top coating procedure was then initiated. A first layer of UV-curing acrylic 
topcoat lacquer was applied by means of a roller coater on top of the previous, partly 
cured, layers. The topcoat lacquer contained 10% by weight of hard particles of 
a-aluminium oxide with an average particle size of lOum. The first layer was applied 
to a surface weight of 10g/m 2 . The topcoat lacquer was then exposed to a 
predetermined energy amount of UV-light so that it cured only partly and the 
viscosity was increased. The wear layer was then provided with a surface structure 
by means of a surface structured roller. A second, final layer of the topcoat 
formulation was then applied on top of the structured wear layer. Also the second 
layer of top coat was applied to a surface weight of 10g/m 2 . The wear layer was then 
exposed to a predetermined energy amount of UV-light so that it cured completely. 

The wear layer was then tested for abrasion resistance according to ISO 4586/2-88, 
where an IP value of 3100 turns was obtained. An IP value of 3 100 turns is fully 
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sufficient for floor covering materials with light traffic like bedrooms, living rooms 
and the like. 

The' invention is not limited to the embodiments shown as these can be varied in 
different ways within the scope of the invention. It is for example possible to use 
so-called overlay sheets of a-cellulose impregnated with thermosetting resin instead 
of acrylic lacquer in the process described in connection to process scheme i and in 
particular in the process described in connection to process scheme 2. These sheets 
of a-cellulose which are impregnated with melamine-formaldehyde resin is joined 
with the supporting core through heat and pressure, whereby the resin cures. The 
wear resistance may also in this embodiment be improved by adding hard particles in 
the range 50 nm - lSOjAin to the wear layer. 
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CLAIMS 



2. 



I. A process for the manufacturing of surface elements (I) which comprises a 
decorative upper Ia y er (2) and a supporting core (5), characterised in 
that; 

i) a supporting core (5) with a desired format is manufactured and provided 
with an upper side (!') and a lower side (4), whereby 

ii) the upper side (!') of the supporting core (5) is provided with a decor, by for 
example printing, which decor (2') is positioned after a predetermined fixed 
point on the supporting core (5), whereby 

iii) the upper side (1') of the supporting core (5) is provided with a protecting, at 
least partly translucent, wear layer (2") by for example spray coating, roller 
coating, curtain coating and immersion coating or by being provided with one 
or more sheets of cc-cellulose impregnated with thermosetting resin or 
lacquer. 

A process according to claim 1, characterised in that the decor is 
achieved by digitisation of an actual archetype or by partly or completely being 
created in a digital media, which digitised decor (2') is stored digitally in order to 
be used as a control function and original, together with possible control 

programs, when printing the decor (2'). 

. A process according to claim 2, characterised in that at least parts of the 
digital decor (2') is used, together with support programs for controlling further 
steps in the manufacturing procedure such as identification marking, packaging, 
lacquering, surface embossing, storing and delivery logistics as well as assembly 

instructions. 

A process according to any of the claims 1-3, characterised in that the 
supporting core (5) is manufactured in the desired end user format and provided 
with edges (3) intended for joining before applying decor and wear layer. 

A process according to any of the claims 1-4, characterised in that the 
main part of the supporting core (5) is constituted by a particle board or a fibre 
board. 
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6. A process according to any of the claims ,1-4, characterised in that at 
least parts of the supporting core (5) is constituted of a polymer such as for 
example polyurethaue or a polyolefin such as polyethylene, polypropylene or 
polybutene. 

I. A process according to claim 6, characterised in that the supporting core 
(5) except polymer also contains a filler in the form of a particle or fibre of 
organic or inorganic material. 

8. A process according to any of the claims 1-7, characterised in that the 
translucent wear layer (2 M ) is constituted of a UV curing or electron beam curing 
resin or lacquer such as for example acrylic, epoxy or maleimide lacquer. 

9. A process according to claim 8, characterised in that the wear layer (2") 
is applied in several steps with intermediate curing, of which the last is a a 
complete curing while the earlier are only partial. 

10. A process according to claim 8 or 9, characterised in that the wear layer 
(2 n ) also comprises hard particles with an average particle size in the range 50nm 
- 150um. 

II. A process according to claim 10, character ised in that the upper portion 
of the wear layer (2 M ) is provided with hard particles in the range 50nm - 30um, 
preferably 50nm - lOum while the inner portion of the wear layer (2 M ) is provided 
with hard particles in the range 10 urn - 150 urn, preferably 30 urn - 150 jim. 

12. A process according to claim 10, characterised in that the hard particles 
is constituted by silicon oxide, silicon carbide, a-aluminium oxide or the like. 

13. A process according to claim 11, characterised in that the hard particles 
is constituted by silicon oxide, silicon carbide, a-aiuminium oxide, diamond or 
the like. 

14. A process according to any of the claims 1-7, characterised in that the 
translucent wear layer (2") is constituted by one or more sheets of a-cellulose 
impregnated with melamine-formaldehyde resin. 



23 

15. A process according to claim 14, characterised in that the wear layer 
(2 M ) is joined with the supporting core (5) through heat and pressure, whereby the 
resin cures. 

16. A process according to claim 14 or 15, characterised in that the wear layer (2") 
also comprises hard particles with an average particle size ia the range 5Cnra - 
1 50 jim. 

17. A process according to claim 16, character ised in that the upper portion 
of the wear layer (2") is provided with hard particles in the range 50nm - 30nm, 
preferably 50nm - lOum while the inner portion of the wear layer (2") is provided 
with hard particles in the range 10 um - 150 um, preferably 30 urn - 150 um. 

18. A process according to claim 10, characterised in that the hard particles 
is constituted by silicon oxide, silicon carbide, a-aluminium oxide or the like. 

19. A process according to claim 11, characterised in that the hard particles 
is constituted by silicon oxide, silicon carbide, a-aluminium oxide, diamond or 
the like. 

20. A process according to any of the claims 1-19, characterised in that the 
decor on the surface elements (1) is constituted by a number of decor segments 
with intermediate borders, which borders, on at least two opposite edges of a 
surface element (1) coincides with borders on intended adjoining floor elements 

(1). 

21. A process according to any of the claims 1-20, characterised in that at 
least one surface structured matrix which forms at least one surface structure 
segment is positioned on the decorative side of the surface element (1) during the 
step in the process where the wear layer (2") is applied on the surface element (I) 
and is pressed towards this whereby the wear layer (2") receives a surface with 
structure that enhances the realistic impression of the decor (2*). 
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22. A process according to any of the claims 2-21, characterised in that 
two or more surface structured matrixes, which each forms one surface structure 
segment, which segments are independent from each other concerning structure, 
and that said surface structure segments are intended to mainly, preferably 
completely coincide with corresponding pattern segments in the decor, is 
thoroughly positioned on the decorative side of the surface element (I) during the 
steps in the process where the wear layer (2") is provided with a wear layer (2 M ), 
and pressed toward this whereby the wear layer (2") receives a surface structure 
(2 ,M ) corresponding to the different pattern segments in the decor. 

23. A process according to claim 21 or 22, characterised in that one or more 
matrixes forms the structured surface of one or more rollers whereby the surface 
element (1) is passed between the structured roller and matching counter stay 
under continuos or discontinuous pressure between the rollers and the counter 
stays. 

24. A process according to claim 23, characterised in that rollers equipped 
with two or more matrixes has a circumference adapted to repetition distance in 
the variation of direction in the decor. 

25. A process according to claim 22, characterised in that one or more 
matrixes forms the structured surface on one or more press belts, whereby the 
surface element (I) is passed between the press belts and counter stays, with the 
decorative side facing the press belts, during continuous or discontinuous 
pressure between the press belts and counter stays. 

26. A process according to claim 22, characterised in that one or more 
matrixes forms the structured surface on one or more static moulds which 
momentary and static is pressed towards the decorative surface of the surface 
element (1). 
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27. A process according to any of the claims 21-26, characterised in that 
specially characteristic decor segments such as borderlines between simulated 
slabs, bars, blocks or the like and also knots, cracks, flaws and grain which is 
visually simulated in the decor (2'), is stored as digital data, that said data is used 
for guiding automated engraving or pressing tools when providing said 
characteristic decor segments with a suitable surface structure, and that said 
engraving tool or pressing tool is synchronised via the predetermined fixing point 
on the surface element (1). 

28. A surface element (i) manufactured according to any of the claims i - 27, 
characterised in that they form floor elements intended to be joined to 
become a floor covering material, wall elements intended to be joined to become 
a wall covering material or ceiling elements intended to be joined to become a 
ceiling material. 
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ABSTRACTS: 

A process for the manufacturing of surface elements (1) which comprises a 
decorative upper layer (2) and a supporting core (5). A supporting core (5) with a 
desired format is manufactured and provided with an upper side (V) and a lower side 
(4). The upper side (V) of the supporting core (5) is provided with a decor, by for 
example printing, which decor (2 f ) is positioned after a predetermined fixed point on 
the supporting core (5). The upper side (!') of the supporting core (5) is provided 
with a protecting, at least partly translucent, wear layer (2 M ) by for example spray 
coating, roller coating, curtain coating and immersion coating or by being provided 
with one or more sheets of a-celiulose impregnated with thermosetting resin or 
lacquer. 
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A p rocess for the manufacturing of surface elements with a structured upper 
surface. 

The present invention relates to a process for the manufacture of decorative 
surface elements with a surface structure matching the decor of the upper surface. 

Products coated with simulated versions of materials such as wood and marble are 
frequent today. They are foremost used where a less expensive material is desired, 
but also where resistance towards abrasion, indentation and different chemicals 
and moisture is required. As an example of such products floors, floor headings, 
table tops, work tops and wall panels can be mentioned. 

As an example of an existing product can be mentioned the thermosetting laminate 
which mostly consists of a number of base sheets with a decor sheet placed closest 
to the surface. The decor sheet can be provided with a desired decor or pattern. 
Frequently used patterns usually represent the image of different kinds of wood or 
minerals such as marble or granite. The surface of the laminate can, at the 
laminating procedure, be provided with a structure, which will make the decor 
more realistic. Press plates with structure or structure foils are here frequently 
used during the pressing of the laminate. A negative reproduction of the structure 
in the press plate or the foil will be embossed into the laminate surface during the 
laminating procedure. 

The structure suitably represents features characteristic for the pattern the decor 
represents. The structure can be made coarse to simulate for example rough planed 
stone, or smooth with randomly placed pits and micro cracks to simulate polished 
marble. When the surface of wood is simulated the surface is provided with 
randomly placed thin oblong indentations which imitate pores. 

It has for a long time been a great need to be able to manufacture simulated 
materials where a lacquer is used as a top coat on a decor. The only way, so far, to 
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achieve a surface structure in lacquer is casting or abrasive moulding which both 
are time consuming and expensive processes. 

The invention relates to a process for the manufacturing of a decorative surface 
element. The element comprises a base layer, a decor and a wear layer of a UV or 
electron beam curing lacquer. 

The design of the decor can be achieved by utilising the process steps below; 

i) A segmentation pattern is selected, the segmentation comprising at least two 
decor segments on each surface element. The shape, as seen from above, of the 
surface element is hereby selected from the group; triangular, quadratic, 
rectangular, heptagonal, pentagonal and octagonal while the shape of the 
segments is selected from the group triangular, quadratic, rectangular, 
heptagonal, pentagonal, octagonal, circular, elliptical, perturbed and irregular. 

ii) A segment decor is then selected for each segment. The segment decor is 
selected from the group; digitised and simulated depiction of different kinds 
of wood, minerals and stone, different kinds of fabric, art work and fantasy 
based decor. 

iii) Each selection is made on a terminal where the selections emanates from a 
data base and that the selection is visualised via the terminal. 

The decor is preferably achieved by digitisation of an actual archetype or by partly 
or completely being created in a digital media. The digitised decor is preferably 
stored digitally in order to be used as a control function and original, together 
with control programs and selection parameters, when printing the decor. 

The dimensions of the surface to be covered by surface elements is suitably 
entered into the terminal and support programs calculates an installation pattern. 
The installation pattern calculation is suitably also used for printing an assembly 
instruction. In order to visualise the selection the installation pattern calculation is 
possibly used for printing a miniaturised copy of the calculated installation with 
the selected pattern and decor. The dimensions of the surface to be covered by 
surface elements is suitably entered into the terminal and that that support 
programs further calculates decor and segmentation pattern matching between the 
surface elements. 
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The selections is preferably also used, together with support programs for 
controlling further steps in the manufacturing procedure selected from the group; 
identification marking, positioning marking, packaging, lacquering, surface 
embossing, storing and delivery logistics. 

An algorithm is suitably used for guiding the positioning of the decor segments 
and segmentation pattern so that a decor segment from one surface element may 
continue on an adjoining surface element. The control program is suitably used, 
together with decor data and selection parameters, for applying matching 

identification on the surface elements. 

I. is also possible to manufacture a designed larger surface with decor segments 
larger than a surface element by utilising the process as described below; 

i) A selected main decor is entered via a terminal, the selected decor emanatxng 
from a group consisting of, an archetype digitised via digital camera or scanner 
and a digitised decor from a database. 

ii) The dimensions of the surface to be covered by surface elements and the 
desired dimension of the decor is then entered into the terminal. Support 
programs are used for calculating the segmentation of the main decor to cover 
more than one surface element. 

iii) The result of the selections and calculations is finally visualised via the 

terminal. 

The digitised main decor is stored digitally in order to be used as a control 
function and origina., together with control programs and selection parameters, 

when printing the decor. 

It is in order to enhance the decorative effect of some decor possible to select a 
surrounding decor. A decor effect in the border between the main decor and the 
surrounding decor is suitab.y also selected, the selection being made from the 
group; fading, sharp edge, sharp edge with shadow effect, jagged edge, jagged 
edge with shadow and surrounding inlay of other decor. 
The surrounding decor is preferably processed as follows; 

i) A segmentation pattern for the surrounding decor is selected. The segmentate 
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comprising at least two decor segments on each surface element. The shape, as 
seen from above, of the surface element is preferably selected from the group; 
triangular, quadratic, rectangular, heptagonal, pentagonal and octagonal. The 
shape of the surface elements with surrounding decor and the shape of the 
surface elements which, of course, is selected so that they can be joined with 
each other. The shape of the segments is selected from the group triangular, 
quadratic, rectangular, heptagonal, pentagonal, octagonal, circular, elliptical, 
perturbed and irregular, 

ii) A segment decor is then selected for each segment. The segment decor is 
selected from the group; digitised and simulated depiction of different kinds of 
wood, minerals and stone, different kinds of fabric, art work and fantasy based 
decor. 

iii) Each selection is made on a terminal where the selections emanates from a 
data base. The selection is visualised via the terminal. 

A decor effect in the border between the main decor and the surrounding decor is 
suitably selected. The selection is preferably made from the group; fading, sharp 
edge, sharp edge with shadow effect, jagged edge, jagged edge with shadow and 
surrounding inlay of other decor. Also this selection is made on the terminal. 

The dimensions of the surface to be covered by surface elements is suitably 
entered into the terminal and support programs calculates an installation pattern. 
The installation pattern calculation is preferably used for printing an assembly 
instruction. The installation pattern calculation is according to one embodiment of 
the invention used for printing a miniaturised copy of the calculated installation 
with the selected pattern and decor. This print out may serve as an evaluation copy 
of the design before making decisions regarding the manufacturing. 

The dimensions of the surface to be covered by surface elements is entered into 
the terminal. Support programs further calculates decor and segmentation pattern 
matching between the surface elements. The selections is preferably used, together 
with support programs for controlling further steps in the manufacturing procedure 
selected from the group; identification marking, positioning marking, packaging, 
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lacquering, surface embossing, storing and delivery logistics. An algorithm is 
preferably used for guiding the positioning of the decor segments and 
segmentation pattern so that a decor segment from one surface element may 
continue on an adjoining surface element. The control program is then preferably 
used together with decor data and selection parameters for applying matching 
identification on the surface elements. 

The surface elements may be used as floor, wall or ceiling boards. The surface 
elements are suitably manufactured through the following process; 

i) A supporting core with a desired format is manufactured and provided with an 
upper side and a lower side. 

ii) The upper side of the supporting core is then provided with a decor, by for 
example printing. The decor is positioned after a predetermined fixing point on 
the supporting core. 

iii) The upper side of the supporting core is then provided with a protecting, at 
least partly translucent, wear layer by for example spray coating, roller coating, 
curtain coating and immersion coating or by being provided with one or more 
sheets of a-cellulose impregnated with thermosetting resin or lacquer. 

The decor is suitably achieved by digitisation of an actual archetype or by partly 
or completely being created in a digital media. The digitised decor is stored 
digitally in order to be used as a control function and original, together with 
possible control programs, when printing the decor. 

The decor may accordingly be obtained by making a high resolution or selected 
resolution digital picture of the desired decor. This is suitably made by means of a 
digital camera or scanner. The most common decor will of course be different 
kinds of wood and minerals like marble, as these probably will continue to be 
preferred surface decoration in home and public environments. It is, however, 
possible to depict anything that is visible. The digitised version of the decor is 
then edited to fit the size of the supporting core. It is also possible to rearrange the 
decor in many different ways, like changing colour tones, contrast, dividing the 
decor into smaller segments and adding other decorative elements. It is also 
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possible to completely create the decor in a computer equipped for graphic design. 
It is possible to create a simulated decor so realistic that even a professional will 
have great problems in visually separating it from genuine material. This makes it 
possible to make for example floor boards with an almost perfect illusion of a rare- 
kind of wood, like ebony or rose wood and still preserving trees under threat of 
extermination. 

The digital decor is used together with guiding programs to control a printer. 
The printer may be of an electrostatic type or an inc-jet type printer. The 
resolution needed is much depending on the decor that is to be simulated, but 
resolutions of 10 - 1500 dots per inch (dpi) is the practical range in which most 
decor will be printed. Under normal conditions a resolution of 300 - 800 dpi is 
sufficient when creating simulations of even very complex decorative patterns and 
still achieve a result that visually is very difficult to separate from the archetype 
without close and thorough inspection. 

The digitally stored decor can also be used together with support programs when 
guiding other operations and procedures in the manufacturing process. Such steps 
in the operation may include procedures like identification marking, packaging, 
lacquering, surface embossing, storing and delivery logistics as well as assembly 
instructions. 

It is advantageous to manufacture the supporting core in the desired end user 
format and to provide it with edges suited for joining before applying the decor 
and wear layer, since the amount of waste thereby is radically reduced. The decor 
matching tolerances will also be improved further by this procedure. 

The main part of the supporting core is suitably constituted by a particle board 
or a fibre board. It is, however, possible to manufacture the core that at least 
partly consist of a polymer such as for example polyurethane or a polyolefin such 
as polyethylene, polypropylene or polybutene. A polymer based core can be 
achieved by being injection moulded or press moulded and can be given its shape 
by plastic moulding and does therefore not require any abrasive treatment. A 
polymer based core may except polymer also contain a filler in the form of a 
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particle or fibre of organic or inorganic material, which besides the use a cost 
reducing material also will be used to modify the mechanical characteristics of the 
core. As an example of such suitable fillers can be mentioned; cellulose or wood 
particles, straw, starch, glass, lime, talcum, stone powder and sand.- The 
mechanical characteristics that may be changed is for example viscosity, thermal 
coefficient of expansion, elasticity, density, fire resistance, moisture absorptiou- 
capacity, acoustic properties, thermal conductivity, flexural and shearing strength 
as well as softening temperature. 

The upper surface, i.e. the surface that is to be provided with decor, is suitably 
surface treated before the printing. Such surface treatment will then incorporate at 
least one of the steps, ground coating and sanding. It is also possible to provide 
the surface with a structure that matches the decor that is to be applied. 

The translucent wear layer is suitably constituted by a UV- or electron beam 
curing lacquer such as an acrylic, epoxy, or maleimide lacquer. The wear layer is 
suitably applied in several steps with intermediate curing where the last one is a 
complete curing while the earlier ones are only partial. It will hereby be possible 
to achieve thick and plane layers. The wear layer suitably includes hard particles 
with an average particle size in the range 50 nm - 150 urn. Larger particles, in the 
range 10 urn - 150 nm, preferably in the range 30 nm - 150 jim, is foremost used 
to achieve abrasion resistance while the smaller particles, in the range 50 nm - 30 
M m, preferably 50 nm - 10 nm is used for achieving scratch resistance. The 
smaller particles is hereby used closest to the surface while the larger ones are 
distributed in the wear layer. The hard particles are suitably constituted of silicon 
carbide, silicon oxide, a-aluminium oxide and the like. The abrasion resistance is 
hereby increased substantially. Particles in the range 30 mm - 150 mm can for 
example be sprinkled on still wet lacquer so that they at, least partly, becomes 
embedded in finished wear layer. It is therefore suitable to apply the wear layer in 
several steps with intermediate sprinkling stations where particles are added to the 
surface. The wear layer can hereafter be cured. It is also possible to mix smaller 
particles, normally particle sizes under 30 nm with a standard lacquer. Larger 
particles may be added if a gelling agent or the like is present. A lacquer with 
smaller particles is suitably used as top layer coatings, closer to the upper surface. 
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The scratch resistance can be improved by sprinkling very small particles in the 
range 50 nm - 1000 nm on the uppermost layer of lacquer. Also these, so called 
nano-particles, can be mixed with lacquer, which with is applied in a thin layer 
with a high particle content. These nano-particles may besides silicon carbide, 
silicon oxide and a-aluminium oxide also be constituted of diamond. 
The decor on the surface elements is suitably constituted by a number of decor 
segments with intermediate borders, which borders, on at least two opposite edges 
coincides with intended, adjacent surface elements. 

Thus, the invention relates to a process for providing the decorative surface 
elements with a surface structure that in all essential aspects matches the decor. 
The decorative surface element also comprises a base layer and a decorative upper 
surface. The invention is characterised in that; 

i) A wetting repellent lacquer is printed in a predetermined pattern on the 
decorative upper surface, the wetting repellent lacquer covering only parts 
of the decorative upper surface. 

ii) A wear layer of a UV or electron beam curing lacquer is then applied on top of 
the decorative upper surface. The UV or electron beam curing lacquer is 
repelled from the parts of the surface being covered by the wetting repellent 
lacquer whereby a surface structure is achieved. 

The UV or electron beam curing lacquer preferably consists of an acrylic, epoxy 
or a maleimide lacquer. The wear layer is preferably applied in several steps with 
intermediate partial curing. The wear layer preferably also includes hard particles 
with an average particle size in the range 50nm - ISO^im in order to increase the 
wear resistance. These hard particles suitably consists of for example silicon 
oxide, a-aluminium oxide or silicon carbide. According to an alternative 
embodiment of the invention the main part of the hard particles may consists of 
the silicon oxide, a-aluminium oxide or silicon carbide while a smaller amount of 
the hard particles consist of diamond. The hard particles consisting of diamond is 
then in the average particle size range 50nm - 2um and is placed close to the upper 
surface of the wear layer. 



9 



The wetting repellent lacquer is preferably also constituted of a UV or electron 
beam curing lacquer and with a content of si.icone polymer. It is suitab.e to use a 
wetting reoellent lacquer which also comprises UV or electron beam , cunng 
acrylic epoxy or a maleim.de lacquer and thereby is chemically compattble w.th 
the wear layer. . The wetting . repellent lacquer is suitably translucent or 
semi-transiucent. 

It is possible to enhance the structuring by adding pigmentation ,n the wettmg 
repellent lacquer which will create a shadow effect in the structure. According to 
an alternative the wetting repellent lacquer includes a matting agent wh.ch also 
creates a structure enhancing effect in the structure. It is of cause possible to 
combine the two methods. The wetting repellent lacquer is suitably cured before 
the step where the wear layer is applied. 

As described earlier, the decorative upper surface comprises a decor layer, which 
decor layer originates from a digitally stored onginal. The digitally 
is preferably processed in order to achieve a digital structure original whereby a 
surface structure that in every essential aspect matches the decor is aclueved. The 
wetting repellent lacquer is then suitably applied by means of an ink-jet pnnter 
which may be controlled by a computer. 

The base layer suitably consists of a particle board or a fibre board but may also 
mainly consist of a polymer such as polyurethane. 

It is according to the present invention possible to achieve matching structure on 
even particularly charactenstic decor segments such as borderlines between 
simula ted slabs, bars, blocks or the like and also knots, cracks, flaws and grain 
which is visually simulated in the decor. The structure may be stored as d.g.ta 
data Said data may be used for guiding automated printers when proving sa.d 
characteristic decor segments with a suitable surface structure. Said pnntmg 
process is synchronised via the predetermined fixing point on the surface element. 
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The process described in the present application, for manufacturing surface 
elements is very advantageous from a logistic point of view since the number of 
steps when achieving a new decor is radically reduced. It is, according to the 
present invention possible to use digitally created or stored data for directly 
printing the decor on a surface element by using a ink-jet printer or a photo-static 
printer. The so-called set up time will thereby .be very short, whereby even very 
special customer requirements may be met at a reasonable cost. It is according to 
the present invention possible to manufacture, for example, a world map with 
matching surface structure in very large format, stretching over a great number of 
surface elements without any disrupting deviations in decor and structure 
matching, to mainly the same cost as bulk produced surface elements. Since the 
decor and surface structure may be handled digitally all the way to the point of 
being applied to the surface of the core, set up times will be practically 
non-existent while at the same time a high degree of automation will be 
practicable. It is also possible to automatically provide the surface elements with 
identification and orientation marking which would make the installation of 
complex decor, like world maps in the example above, much easier. This has so 
far been impossible. 

Surface elements manufactured as described above is suitably used as a floor 
covering material where the demands on stability and scratch and abrasion 
resistance is great. It is, according to the present invention, also possible to use 
the surface elements as wall and ceiling decorative material. It will however not 
be necessary to apply thick wear layer coatings in the latter cases as direct 
abrasion seldom occurs on such surfaces. 

The invention is described further in connection to an enclosed figure, 
embodiment examples and schematic process descriptions showing different 
embodiments of the invention. 

Accordingly, the figure shows parts of a surface element 1 which includes an 
upper decorative layer 2, edges 3 intended for joining, a lower side 4 and a 
supporting core 5. The process is initiated by manufacturing a supporting core 5 
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with a desired format and edges 3 intended for joining. The supporting core 5 is 
further provided with an upper side V suited for printing and a lower side 4. The 
upper side V of the supporting core 5 is then provided with a decor T by printing, 
utilising an inc-jet printer. The decor 2' is oriented after a predetermined fixing 
point on the supporting core 5. The upper side V of the supporting core 5 is 
provided with a protecting translucent wear layer 2" through curtain coating. The 
supporting core 5 is constituted by particle board or fibre board. The translucent 
wear layer 2" is constituted by a UV-curing acrylic lacquer which is applied in 
several steps with intermediate curing, of which the last one is a complete curing 
while the earlier ones are only partial curing. The wear layer 2" also includes hard 
particles of a-aluminium oxide with an average particle size in the range 0,5jxm - 
150nm. 

The decor side of the surface element 1 is provided with a surface structure 2'" 
which enhances the realism of the decor 2\ It possible to simulate the surface 
structure of, for example, wood block chevron pattern decor. 
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Process scheme 1. 



Manufacturing of a supporting core | 
Moulding edges with joining functionality"! 
Possible surface treatment of upper surface 



Applying decor on upper surface. 
Applying identity code on lower side 



Applying base lacquer coating 



Printing embossing pattern 



Partial curing 



Applying basic structure lacquer coating 



Sprinkling 75 um particles 



Applying main lacquer coating 



Partial curing 



Applying top layer with 10 urn particle 
content " 



Partial curing 



Possible glazing 



Complete curing 



Inspection 



Packing 




A supporting polymer and filler based core is manufactured in the desired format 
and is provided with an upper side, a lower side and edges provided with joining 
members, such as tongue and groove. The upper side of the supporting core is then 
sanded smooth after which a primer is applied. A decor is then applied on the 
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upper side by means of a digital photo-static five colour printer. The colours are 
magenta, yellow, cyan, white and black. The decor is positioned from a 
predetermined fixing point in form of a corner of the supporting core, while the 
decor directi6n is aligned with the long side edge initiating from the same corner. 

The basis for the decor is stored as digital data. This digital data has been 
achieved by digitising a number of wood grain patterns with a digital camera: A. 
number of rectangular blocks with a fixed width, but of varying length is selected 
and parted from the digital wood grain pictures. The width of the rectangular 
blocks is selected so that three block widths equals the width of a supporting core. 
The digital image of the wood blocks are then classified after wood grain pattern 
and colour so that a number of groups is achieved. The groups are; fair wood with 
even grain, dark wood with even grain, fair wood with knots and flaws, dark wood 
with knots and flaws, fair cross-grained wood and finally dark cross-grained 
wood. Each group contains five different block simulations. An algorithm is feed 
into a computer which is used for the guiding of the printing operation so that the 
simulated wood blocks is digitally placed in three longitudinal rows and mixed so. 
that two similar wood blocks never is placed next to each other. The algorithm 
will also guide the position of the latitudinal borderlines between the simulated 
wood blocks so that they are unaligned with more than one block width between 
adjacent rows. It will also guide the latitudinal position of the borderlines so that 
it either aligns with the shorter edges of the supporting core or is unaligned with 
more than one block width. Another printer, also guided by the computer, is 
utilised for printing a running matching number on the lower side short side edges. 
The decor will hereby continue longitudinally over the surface elements and a 
perfect matching is obtained when the surface elements are placed in numerical 
order. 

A basic layer of UV-curing acrylic lacquer is then applied by means of a rollers. 
The basic layer is then cured to the desired viscosity. The surface structuring is 
then initiated by printing the part of the structure that is to form recesses in the 
finished surface. A UV-curing acrylic wetting repellent lacquer with a content of 
silicone polymer is printed by means of an ink-jet printer in the desired pattern. 
The pattern is made up by narrow lines of varying length and will cover less than 
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5% of the total surface of the surface element. The ink-jet printer is controlled by 
a computer where the digital decor used earlier is processed to receive a digital 
structure matching the decor in aspects like grain direction and density, flaws, 
knots and border lines between simulated wood blocks. This processing may be 
achieved by an automatic process where an algorithm is used as a digital filter or 
by manual operation during the scanning procedure. By this procedure a surface 
structure matching all essential aspects of the decor is achieved. 

A second basic layer of UV-curing acrylic lacquer is then applied by means of a 
rollers. The lacquer will be repelled from the parts of the surface where the 
.wetting repellent lacquer is present resulting in recesses in the surface. Particles 
with an average particle size in the range 75 jam is then sprinkled onto the still wet 
second basic layer, whereby the main layer of UV-curing acrylic lacquer is applied 
by roller coating. The lacquer is then cured using UV-light whereby the viscosity 
of the lacquer increases. A top layer of UV-curing acrylic lacquer with an additive 
in the form of hard particles with an average size of 10 ujti, is then applied by 
means of a roller. The lacquer is then cured with UV-light so that the viscosity 
increases. It may, in some cases, be advantageous to perform a glazing operation 
on the top surface in order to make the edges between the main upper surface and 
the recesses more well defined. This is suitably achieved by pressing a heated 
roller towards the surface. The surface temperature of the roller is then suitably 
between 40 and 150°C. 
The lacquer is then, if not already completely cured at a prior stage in the 
- process, completely cured with UV-light to desired strength. The finished surface 
elements may then be inspected by the naked eye or by a digital camera supported 
by a computer. The surface elements are then packed in batches which are 
provided with identification markings. 

The process above will make it possible to have a completely customer driven 
manufacturing where even very small quantities may be produced with the same 
efficiency as bulk manufacturing. Even though only one decor is described in 
connection to the process scheme above, it becomes clear to anyone skilled in the 
art, that a decor is changed very easily in the process. All of the important steps of 
the manufacturing such as printing, structuring, inspection, packaging and 
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identification marking may be controlled and supervised by central processing 
data. This will make it iogistically possible to manufacture customer designed 
decor. Such a process is exemplified as follows; 

The customer utilises a database via Internet or at a local dealer. It is also possible 
for another operator utilise a database. The database contains samples aud/or 
reduced resolution copies of a great variety of standard decor which can be 
combined after predetermined parameters. 

The parameters may, for example, concern a single surface element where, for 
example, chevron pattern, diamond pattern and block pattern may be the choices 
of decor segmentation. It will here be possible to select a set of different 
simulations to randomly or by selected parameters fill the segments, for example, 
marble, birch and mahogany. The customer may also add an inlay from a design of 
his own which is digitised and processed, preferably automatically, to a desired 
format and resolution. 

The parameters may alternatively include decor segments that requires the space 
of several surface elements, for example a map over the world. The parameters 
may here further include fading of the larger design to a surrounding decor, 
surrounding frame of other decor etc. 

The customers enters the measurements of the surface that is to be covered by 
the surface elements. The customer then makes selections from the database and is 
able to see his selection as a completed surface, either on screen or by printing. 
The visualisation program used, is suitably also used for calculating installation 
pattern and presenting installation instructions with identification numbers on 
surface elements and where to cut the elements in order to make a perfect match. 
The surface elements may also be provided with removable matching lines on the 
decorative side making matching of decor between adjacent rows easier. The 
customer or dealer may then confirm his order via electronic mail where the 
pattern and decor is reduced to a code sequence and the order can be the direct 
input to the computer guiding the manufacturing process as described above. The 
customer and/or dealer data follows the manufacturing process all the way to 
packaging and a fully customer guided manufacturing process is achieved. 
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Process scheme 2 



Manufacturing supporting core 



Surface treatment 



Application of decor 
incl. identity code on lower side 



Roller coating of basic layer 



Printing embossing pattern 



Partial curing 



Applying basic structure lacquer coating 



Sprinkling 75 \xm particles 



Curtain coating top surface layer with 
additive of 10 jim particles 



Complete curing 



Moulding edges with joining functionality 



Inspection 



Packing 




A supporting fibre board based core is manufactured in the desired format and is 
provided with an upper side, a lower side and edges. The upper side of the 
supporting core is then sanded smooth after which a white primer is applied. A 
decor is then applied on the upper side by means of a digital inc-jet four colour 
printer. The colours are magenta, yellow, cyan and black. The decor is positioned 
from a predetermined fixing point in form of a corner of the supporting core, 
while the decor direction is aligned with the long side edge initiating from the 
same corner. 

The basis for the decor is stored as digital data. This digital data has been 
achieved by digitising a number of wood grain patterns with a digital camera. A 
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number of rectangular blocks with a fixed width, but of varying length are selected 
and parted from the digital wood grain pictures. The width of the rectangular 
blocks is selected so that three block widths equals the width of a finished surface 
element. The digital image of the wood blocks are then joined digitally to form a 
rectangular surface of a specified size, for example, 200 x 1200 mm. A selected 
amount of such combinations of different blocks are designed as described above 
so that a number of slightly different rectangular surfaces is achieved. The printer, 
or preferably a set of printers are positioned so that a desired number of 
rectangular decor surfaces with a specified intermediate distance is printed on the 
supporting core. The intermediate distance between the rectangular surfaces is the 
distance needed for parting and moulding of edges. The decor printer or printers 
are also used for printing fixing points at predetermined positions. Another 
printer, also guided by the computer, is utilised for printing an identity code on 
the lower side of each intended finished surface element. 

A basic layer of UV-curing acrylic lacquer is then applied by means of rollers. 
The surface structuring is then initiated by printing the part of the structure that is 
to form recesses in the finished surface. A UV-curing acrylic wetting repellent 
lacquer with a content of silicone polymer is printed by means of an ink-jet printer 
in the desired pattern. The pattern is made up by narrow lines of varying length 
and will cover less than 5% of the total surface of the surface element. The ink-jet 
printer is controlled by a computer where the digital decor used earlier is 
processed to receive a digital structure matching the decor in aspects like grain 
direction and density, flaws, knots and border lines between simulated wood 
blocks. This processing may be achieved by an automatic process where an 
algorithm is used as a digital filter or by manual operation during the scanning 
procedure. By this procedure a surface structure matching all essential aspects of 
the decor is achieved. 

A second basic layer of UV-curing acrylic lacquer is then applied by means of 
rollers. The lacquer will be repelled from the parts of the surface where the 
wetting repellent lacquer is present resulting in recesses in the surface. Particles 
with an average particle size in the range 75 jam is then sprinkled onto the still wet 
second basic layer, whereby the main layer of UV-curing acrylic lacquer with an 
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additive in the form of hard particles with an average size of 10 |im, is applied by 
means of a roller. The lacquer is then completely cured with UV-light to desired 
strength, whereby the finished surface clement is cut into the predetermined 
formats which are provided with edges with joining functionality are moulded by 
milling. The cutting and edge moulding process is positioned from fixing point 
printed close to the decor. The surface elements may then De inspected by ihe 
naked eye or by a digital camera supported by a computer. The surface elements 
are then packed in batches and provided with identification markings. 

It is, according to an alternative procedure in the process, possible to cut and 
mould the edges at an earlier stage in the process. It is suitable to apply and cure a 
protecting layer of lacquer and possibly the UV-curing acrylic wetting repellent 
lacquer on top of the printed decor followed by cutting and moulding of the edges. 
The remaining and main part of the wear layer is then applied as described in 
connection to process scheme 1 or 2 above. 

The process above will make it possible to have a customer initiated 
manufacturing where even very small quantities may be produced with the same 
efficiency as bulk manufacturing. Even though only one decor is described in 
connection to the process scheme above, it becomes clear anyone skilled in the art, 
that decor is changed very easily in the process. All of the important steps of the 
manufacturing such as printing, structuring, inspection, packaging and 
identification marking may be controlled and supervised by central processing 
data. 

The invention is also described through embodiment examples. 



EXAMPLE 1. 

A supporting core of medium density fibre board were sanded smooth. A layer 
of primer lacquer were applied on top of the fibre board. The primer were cured 
after which a decor was printed on top of the primer. 

The build up of a structured wear layer was then initiated by applying 10g/m 2 of 
UV-curing acrylic lacquer by means of roller coating. The surface structuring was 
then initiated by printing the part of the structure that is to form recesses in the 
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finished surface. A UV-curing acrylic wetting repellent lacquer with a content of 
silicone polymer was printed by means of an ink-jet printer in the desired pattern. 
The pattern was made up by narrow lines of varying length and covered less than 
2% of the total surface of the surface element. The wetting repellent lacquer was 
then exposed to a predetermined energy amount of UV-light so that it cured. 
30g/m 2 of UV-curing acrylic lacquer by means "of roller coating. The lacquer was 
repelled from the parts of the surface where the wetting repellent lacquer was 
present which resulted in recesses in the surface. 20g/m 2 of hard particles made of 
a-aluminium oxide with an average particle size of 70^im were sprinkled on the 
still sticky lacquer. The lacquer was then exposed to a predetermined energy 
amount of UV-light so that it cured only partly and the viscosity was increased. 
Residual particles were then removed by blowing a high pressure air stream over 
the surface. Another 30g/m 2 of UV-curing acrylic lacquer was then roller coated 
onto the already applied layer after which another 20g/m 2 of a-aluminium oxide 
particles with an average particle size of 70\±m were sprinkled on the still sticky 
second coating. The lacquer was then exposed to a predetermined energy amount 
of UV-light so that it cured only partly and the viscosity was increased. Again, 
residual particles were then removed by blowing a high pressure air stream over 
the surface. Three layers of UV-curing acrylic lacquer was then applied by roller 
coating with intermediate partial curing as a above. Each of the three layers had a 
surface weight of 20g/m 2 . The hard particles were completely embedded in the 
lacquer after the three layers were applied and a plane upper wear layer surface 
was achieved. 

A top coating procedure was then initiated. A first layer of UV-curing acrylic 
topcoat lacquer was applied by means of a roller coater on top of the previous, 
partly cured, layers. The topcoat lacquer contained 10% by weight of hard 
particles of a-aluminium oxide with an average particle size of lOjam. The first 
layer was applied to a surface weight of 10g/m 2 . The topcoat lacquer was then 
exposed to a predetermined energy amount of UV-light so that it cured only partly 
-and the viscosity was increased. A second and a third layer of the topcoat lacquer 
was then applied and partly cured as described above. All layers were then 
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exposed to a predetermined energy amount of UV-light so that it cured 
completely. 

The wear layer was then tested for abrasion resistance according to ISO 
4586/2-88, where an IP value of 7000 turns was obtained. An IP value of 7000 
turns is fully sufficient for floor covering materials with medium to heavy traffic 
like hotel lobbies, hallways and the like. 

EXAMPLE 2. 

A supporting core of medium density fibre board were sanded smooth. A layer of 
primer lacquer were applied on top of the fibre board. The primer were cured after 
which a decor was printed on top of the primer. 

The build up of a wear layer was then initiated by applying 30g/m 2 of UV-curing 
acrylic lacquer by means of roller coating. 20g/m 2 of hard particles made of 
a-aluminium oxide with an average particle size of 70|im were sprinkled on the 
still sticky lacquer. The lacquer was then exposed to a predetermined energy 
amount of UV-light so that it cured only partly and the viscosity was increased. 
Another 30g/m 2 of UV-curing acrylic lacquer was then roller coated onto the 
already applied layer after which another 20g/m 2 of a-aluminium oxide particles 
with an average particle size of 70um were sprinkled on the still sticky second 
coating. The lacquer was then exposed to a predetermined energy amount of 
UV-light so that it cured only partly and the viscosity was increased. Three layers 
of UV-curing acrylic lacquer was then applied by roller coating with intermediate 
curing as a above. Each of the three layers had a surface weight of 20g/m 2 . The 
hard particles were completely embedded in the lacquer after the three layers were 
applied and a plane upper wear layer surface was achieved. Also the uppermost of 
the three layers of lacquer was cured to a desired viscosity. 

A second decor layer was then printed on top of the wear layer. The second 
decor layer, which was identical to the first decor closest to the core, was oriented 
and positioned so that it completely matched the first decor. The build up of a 
structured upper wear layer was then initiated by applying 10g/m 2 of UV-curing 
acrylic lacquer by means of roller coating. The surface structuring was then 
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initiated by printing the part of the structure that is to form recesses in the 
finished surface. A UV-curing acrylic wetting repellent lacquer with a content of 
silicone polymer was printed by means of an ink-jet printer in the desired pattern. 
The pattern was made up by narrow lines of varying length and covered less than 
2% of the total surface of the surface element. The wetting repellent lacquer was 
then exposed to a predetermined energy amount of UV-light so that it cured. 
30g/m 2 of UV-curing acrylic lacquer by means of roller coating. The lacquer was 
repelled from the parts of the surface where the wetting repellent lacquer was 
present which resulted in recesses in the surface. 20g/m 2 of hard particles made of 
a-aluminium oxide with an average particle size of 70um were sprinkled on the 
still sticky lacquer. The lacquer was then exposed to a predetermined energy 
amount of UV-light so that it cured only partly and the viscosity was increased. 
Residual particles were then removed by blowing a high pressure air stream over 
the surface. Another 30g/m 2 of UV-curing acrylic lacquer was then roller coated 
onto the already applied layer after which another 20g/m 2 of a-aluminium oxide 
particles with an average particle size of 70^m were sprinkled on the still sticky 
second coating. The lacquer was then exposed to a predetermined energy amount 
of UV-light so that it cured only partly and the viscosity was increased. Again, 
residual particles were then removed by blowing a high pressure air stream over 
the surface. Three layers of UV-curing acrylic lacquer was then applied by roller 
coating with intermediate curing as a above. Each of the three layers had a surface 
weight of 20g/m 2 . The hard particles were completely embedded in the lacquer 
after the three layers were applied and a plane upper wear layer surface was 
achieved. 

A top coating procedure was then initiated. A first layer of UV-curing acrylic 
topcoat lacquer was applied by means of a roller coater on top of the previous, 
partly cured, layers. The topcoat lacquer contained 10% by weight of hard 
particles of a-aluminium oxide with an average particle size of lOum. The first 
layer was applied to a surface weight of 10g/m 2 . The topcoat lacquer was then 
exposed to a predetermined energy amount of UV-light so that it cured only partly 
and the viscosity was increased. A second and a third layer of the topcoat lacquer 
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was then applied and partly cured as described above. The wear layer was exposed 
to a predetermined energy amount of UV-light so that it cured completely. 

The wear layer was then tested for abrasion resistance according to ISQ 
4586/2-88, where an IP value of 13200 turns was obtained. An IP value of 13200 
turns i, fully sufficient for floor covenng materials with heavier traffic uce 
aborts, railway stations and the U.e. The second layer of decor ^and wear lay 
will add abrasion resistance without having obtained an unwanted hazy effect m 
the decor. 
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40g/m 2 . The hard particles were embedded in the lacquer after the layer of lacquer 
was applied and a mainly plane upper wear layer surface was achieved. 

A top coating procedure was then initiated. A first layer of UV-curing acrylic 
topcoat lacquer was applied by means of a roller coater on top of the previous, 
cured, layers. The topcoat lacquer contained 10% by weight of hard particles of 
a-aluminium oxide with an average particle size of 10^m. The first' layer was 
applied to a surface weight of 10g/m 2 . The topcoat lacquer was then exposed to a 
predetermined energy amount of UV-light so that it cured only partly and the 
viscosity was increased. A second, final layer of the topcoat formulation was then 
applied on top of the previous layer. Also the second layer of top coat was applied 
to a surface weight of 10g/m 2 . The wear layer was then exposed to a 
predetermined energy amount of UV-light so that it cured completely. 

The wear layer was then tested for abrasion resistance according to ISO 
4586/2-88, where an IP value of 3000 turns was obtained. An IP value of 3000 
turns is fully sufficient for floor covering materials with light traffic like 
bedrooms, living rooms and the like. 

EXAMPLE 4. 

A supporting core of medium density fibre board were sanded smooth. A layer of 
primer lacquer were applied on top of the fibre board. The primer were cured after 
which a decor was printed on top of the primer. 

The surface structuring was then initiated by printing the part of the structure 
that is to form recesses in the finished surface. A UV-curing acrylic wetting 
repellent lacquer with a content of silicone polymer was printed by means of an 
ink-jet printer in the desired pattern. The pattern was made up by narrow lines of 
varying length and covered less than 1% of the total surface of the surface 
element. The wetting repellent lacquer was then exposed to a predetermined 
energy amount of UV-light so that it cured. 50g/m 2 of UV-curing acrylic lacquer 
which contained 10% by weight of hard particles of a-aluminium oxide with an 
average particle size of 10p,m were applied by means of roller coating. The 
lacquer was repelled from the parts of the surface where the wetting repellent 
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lacquer was present which resulted in recesses in the surface. The lacquer was 
then exposed to a predetermined energy amount of UV-light so that it cured only 
partly and the viscosity was increased. 

A top coating procedure was then initiated. A first layer of UV-euring acrylic 
topcoat lacquer was applied by means of a roller coater on top of the previous, 
partly cured, layer: The topcoat lacquer contained 10% by weight of hard particles 
of a-aluminium oxide with an average particle size of 10|am. The first layer was 
applied to a surface weight of 10g/m 2 . The topcoat lacquer was then exposed to a 
predetermined energy amount of UV-light so that it cured completely. 

The wear layer was then tested for abrasion resistance according to ISO 
4586/2-88, where an IP value of 280 turns was obtained. An IP value of 280 turns 
could be sufficient for floor covering materials with light traffic like bedrooms, 
living rooms and the like. 

The invention is not limited to the embodiments shown as these can be varied in 
different ways within the scope of the invention. It is for example possible to 
plane the surface by pressing one or more glazing rollers towards the surface 
structured wear layer before or after the complete curing stage. The glazing rollers 
are preferably also heated to a surface temperature above 30°C, preferably in the 
range 35°C - 100°C. 

The hard particles added to the lacquer consists of for example silicon oxide, 
a-aluminium oxide or silicon carbide. According to one embodiment of the 
invention the main part of the hard particles consists of for example silicon oxide, 
a-aluminium oxide or silicon carbide while a smaller amount of the hard particles 
consist of diamond. The hard particles consisting of diamond is then in the 
average particle size range 50nm - 2^m and is placed close to the upper surface of 
the wear layer. 
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CLAIMS 

1. A process for the manufacturing of a decorative surface element, which 
element comprises a base layer and a decorative upper surface, 
characterised in that, 

i) a wetting repellent lacquer is printed in a predetermined pattern on the 
decorative upper surface, the wetting repellent lacquer covering only pans 
of the decorative upper surface whereupon, 

ii) a wear layer of a UV or electron beam curing lacquer is applied on top of 
the decorative upper surface which UV or electron beam curing lacquer is 
repelled from the parts of the surface being covered by the wetting 
repellent lacquer whereby a surface structure is achieved. 

2. A process according to claim 1, characterised in that the UV or 
electron beam curing lacquer consists of an acrylic, epoxy or a maleimide 
lacquer. 

3. A process according to claim 1 or 2, characterised in that the wear 
layer is applied in several steps with intermediate partial curing. 

4. A process according to any of the claims 1-3, characterised in that 
the wear layer includes hard particles with an average particle size in the range 
50nm - 150|im. 

5. A process according to claim 4, characterised in that the hard 
particles consists of for example silicon oxide, a-aluminium oxide or silicon 
carbide. 

6. A process according to claim 4, characterised in that the main part of 
the hard particles consists of for example silicon oxide, a-aluminium oxide or 
silicon carbide while a smaller amount of the hard particles consist of diamond. 

7. A process according to claim 6, characterised in that the hard 
particles consisting of diamond is in the average particle size range 50nm - 
2(am and is placed close to the upper surface of the wear layer. 
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8. A process according to claim 1, characterised in that the wetting 
repellent lacquer is constituted of a UV or electron beam curing lacquer with a 
content of silicone polymer. 

9. A process according to claim 8, characterised in that the wetting 
repellent lacquer comprises UV or electron beam curing acrylic, epoxy or a 
maleimide lacquer. 

10. A process according to claim 8 or 9, characterised in that the wetting 
repellent lacquer is translucent. 

1 1. A process according to claim 8 or 9, characterised in that the wetting 
repellent lacquer is semi-translucent. 

12. A process according to claim 11, characterised in that the wetting 
repellent lacquer includes pigmentation which creates a structure enhancing 
shadow effect in the structure. 

13. A process according to claim 11, characterised in that the wetting 
repellent lacquer includes a matting agent which creates a structure enhancing 
effect in the structure. 

14. A process according to claim 8 or 9, characterised in that the wetting 
repellent lacquer is cured before the step where the wear layer is applied: 

15. A process according to claim 1, characterised in that the decorative 
upper surface comprises a decor layer, which decor layer originates from a 
digitally stored original, that the digitally stored original is processed in order 
to achieve a digital structure original whereby a surface structure that in every 
essential aspect matches the decor is achieved. 

16. A process according to claim 8 or 11, characterised in that the wetting 
repellent lacquer is applied by means of an ink-jet printer. 

17. A process according to claim 1, characterised in that the base layer 
consists of a particle board or a fibre board. 
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18. A process according to claim 1, characterised in that the base layer 
consists mainly of a polymer such as polyurethane. 
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ABSTRACTS: 

A process for the manufacturing of a decorative surface element, which element 
comprises a base layer and a decorative upper surface, A wetting repellent lacquer 
is printed in a predetermined pattern on the decorative upper surface. The wetting 
repellent lacquer covers only parts of the decorative upper surface. A wear layer 
of a UV or electron beam curing lacquer is then applied on top of the decorative 
upper surface which UV or electron beam curing lacquer is repelled from the parts 
of the surface being covered by the wetting repellent lacquer whereby a surface 
structure is achieved. 
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A process for achieving a wear resistant translucent surface on surface elements. 

The present invention relates to a process for achieving a wear Yesistant translucent 
surface on surface elements with a decorative upper surface of which the decorative 
elements have an considerably improved matching of the decor between adjacent 
surface elements. 

Products clad with thermosetting laminate is common in many areas nowadays. They 
are mostly used where the demands on abrasion resistance are high, and furthermore 
where resistance to different chemicals and moisture is desired. As examples of such 
products floors, floor skirtings, table tops, work tops and wall panels can be 
mentioned. 

The thermosetting laminate most often consist of a number of base sheets with a 
decor sheet placed closest to the surface. The decor sheet can be provided with a 
pattern by desire. Common patterns usually visualise different kinds of wood or 
mineral such as marble and granite. 

One common pattern on floor elements is the rod pattern where two or more rows 
of rods of, for example wood, is simulated in the decor. 

The traditional thermosetting laminate manufacturing includes a number of steps 
which will result in a random matching tolerance of up to ±5mm, which is considered 
to great. The steps included in the manufacturing of a laminate floor is; printing 
decor on a paper of a-cellulose, impregnating the decorative paper with 
melamine-formaldehyde resin, drying the decorative paper, laminating the decorative 
paper under heat and pressure together with similarly treated supporting papers, 
applying the decorative laminate on a carrier and finally sawing and milling the 
carrier to the desired format. All these steps in the manufacturing will cause a 
change in format on the decor paper. It will therefore be practically impossible to 
achieve a desired match of patterns between the elements of a without causing great 
amounts of wasted laminate. The thermosetting laminate is a rather costly part of a 
laminate floor. 



It has, through the present invention, been made possible to overcome the above 
mentioned problems and a surface element with a decorative surface where the 
decorative pattern between different surface elements is matching has been obtained. 
The invention relates to a process for achieving decor on surface elements which 
comprises a decorative upper layer and a supporting core. 

The surface elements may be used as floor, wall or ceiling boards. The surface 
elements are suitably manufactured through the following process; 

i) A supporting core with a desired format is manufactured and provided with an 
upper side and a lower side. 

ii) The upper side of the supporting core is then provided with a decor, by for 
example printing. The decor is positioned after a predetermined fixing point on 
the supporting core. 

iii) The upper side of the supporting core is then provided with a protecting, at least 
partly translucent, wear layer by for example spray coating, roller coating, 
curtain coating and immersion coating or by being provided with one or more 
sheets of a-cellulose impregnated with thermosetting resin or lacquer. 

The decor is preferably achieved by digitisation of an actual archetype or by partly 
or completely being created in a digital media. The digitised decor is preferably 
stored digitally in order to be used as a control function and original, together with 
control programs and selection parameters, when printing the decor. 

The dimensions of the surface to be covered by surface elements is suitably 
entered into the terminal and support programs calculates an installation pattern. The 
installation pattern calculation is suitably also used for printing an assembly 
instruction. In order to visualise the selection the installation pattern calculation is 
possibly used for printing a miniaturised copy of the calculated installation with the 
selected pattern and decor. The dimensions of the surface to be covered by surface 
elements is suitably entered into the terminal and that that support programs further 
calculates decor and segmentation pattern matching between the surface elements. 

The selections is preferably also used, together with support programs for 
controlling further steps in the manufacturing procedure selected from the group; 
identification marking, positioning marking, packaging, lacquering, surface 
embossing, storing and delivery logistics. 



f 



An algorithm is suitably used for guiding the positioning of the decor segments and 
segmentation pattern so that a decor segment from one surface element may continue 
on an adjoining surface element. The control program is suitably used, together with 
decor data and selection parameters, for applying matching identification on the 
surface elements. 

Thus, the invention relates to a process for achieving a wear resistant translucent 
surface on surface elements which comprises a decorative upper layer and a 
supporting core. The invention is characterised in that a number of layers of UV- or 
electron-beam curing lacquer are applied on a decorative surface, through a process 
comprising the steps; 

i) A base layer of lacquer is applied to a surface weight of 5 - 50 g/m 2 . 

ii) Hard particles with an average particle size in the range 10 - 150 \xm are then 
sprinkled to an amount of 1 - 40 g/m 2 on the still wet lacquer. 

iii) The applied layer of lacquer is then cured to a desired viscosity. 

iv) A covering layer of lacquer is then applied to a surface weight of 5 - 150 g/m 2 . 

v) The applied layer of lacquer is then cured to a desired viscosity whereupon, 

vi) a topcoat layer of lacquer with an additive of 5 - 35% of hard particles with 
an average size in the range 50nm - 30^m is applied to a surface weight of 
2 - 20g/m 2 . 

vii) The applied layers of lacquer are cured to a desired final viscosity. 

The lacquer is suitably a UV or electron beam curing acrylic, epoxy or maleimide 
lacquer. The lacquer does suitably comprise a reaction mechanism selected from the 
group; cationic, free-radical, and thiol/ene, and is preferably photo initiator free. 

According to an embodiment of the invention second base layer of lacquer is applied 
to a surface weight of 5 - 50 g/m 2 on top of the sprinkled hard particles after the 
curing process. A second layer of hard particles with an average particle size in the 
range 10 - 150 \xm is then sprinkled to an amount of 1 - 40 g/m 2 on the still wet 
lacquer of the. second base layer whereupon the applied layer of lacquer is cured to a 
desired viscosity before applying the covering layer. 

The base layer is suitably applied in several steps with intermediate curing to a 



desired viscosity, each step comprising application of lacquer to a surface weight of 
5 - 40 g/m 2 . The covering layer is suitably applied in several steps with intermediate 
curing to a desired viscosity, each step comprising application of lacquer to a surface 
weight of 5 - 40 g/m 2 . The topcoat layer is also suitably applied in several steps with 
intermediate curing to a desired viscosity, each step comprising application of 
lacquer to a surface weight of 5-40 g/m 2 . 

The decor is suitably achieved by digitisation of an actual archetype or by partly or 
completely being created in a digital media. The digitised decor is stored digitally in 
order to be used as a control function and original, together with possible control 
programs, when printing the decor. 

The decor may accordingly be obtained by making a high resolution or selected 
resolution digital picture of the desired decor. This is suitably made by means of a 
digital camera or scanner. The most common decor will of course be different kinds 
of wood and minerals like marble, as these probably will continue to be preferred 
surface decoration in home and public environments. It is, however, possible to 
depict anything that is visible. The digitised version of the decor is then edited to fit 
the size of the supporting core. It is also possible to rearrange the decor in many 
different ways, like changing colour tones, contrast, dividing the decor into smaller 
segments and adding other decorative elements. It is also possible to completely 
create the decor in a computer equipped for graphic design. It is possible to create a 
simulated decor so realistic that even a professional will have great problems in 
visually separating it from genuine material. This makes it possible to make for 
example floor boards with an almost perfect illusion of a rare kind of wood, like 
ebony or rose wood and still preserving trees under threat of extermination. 

The digital decor is used together with guiding programs to control a printer. The 
printer may be of an electrostatic type or an ink-jet type printer. The resolution 
needed is much depending on the decor that is to be simulated, but resolutions of 10 - 
1500 dots per inch (dpi) is the practical range in which most decors will be printed. 
Under normal conditions a resolution of 300 - 800 dpi is sufficient when creating 
simulations of even very complex decorative patterns and still achieve a result that 
visually is very difficult to separate form the archetype without close and thorough 
inspection. 



The digitally stored decor can also be used together with support programs when 
guiding other operations and procedures in the manufacturing process. Such steps in 
the operation may include procedures like identification marking, packaging, 
lacquering, surface embossing, storing and delivery logistics as well as assembly 
instructions. 

It is advantageous to manufacture the supporting core in the desired end user format 
and to provide it with edges suited for joining before applying the decor and wear 
layer, since the amount of waste thereby is radically reduced. The decor matching 
tolerances will also be improved further by this procedure. 

The main part of the supporting core is suitably constituted by a particle board or a 
fibre board. It is, however, possible to manufacture the core that at least partly 
consist of a polymer such as for example polyurethane or a polyolefin such as 
polyethylene, polypropylene or polybutene. A polymer based core can be achieved by 
being injection moulded or press moulded and can be given its shape by plastic 
moulding and does therefore not require any abrasive treatment. A polymer based 
core may except polymer also contain a filler in the form of a particle or fibre of 
organic or inorganic material, which besides the use a cost reducing material also 
will be used to modify the mechanical characteristics of the core. As an example of 
such suitable fillers can be mentioned; cellulose or wood particles, straw, starch, 
glass, lime, talcum, stone powder and sand. The mechanical characteristics that may 
be changed is for example viscosity, thermal coefficient of expansion, elasticity, 
density, fire resistance, moisture absorption capacity, acoustic properties, thermal 
conductivity, flexural and shearing strength as well as softening temperature. 

The upper surface, i.e. the surface that is to be provided with decor, is suitably 
surface treated before the printing. Such surface treatment will then incorporate at 
least one of the steps, ground coating and sanding. It is also possible to provide the 
surface with a structure that matches the decor that is to be applied. 

The translucent wear layer is suitably constituted by a UV- or electron beam curing 
lacquer such as an acrylic, epoxy, or maleimide lacquer. The wear layer is suitably 
applied in several steps with intermediate curing where the last one is a complete 
curing while the earlier ones are only partial. It will hereby be possible to achieve 
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thick and plane layers. The wear layer suitably includes hard particles with an 
average particle size in the range 50 nm - 150 urn. Larger particles, in the range 10 
|im - 150 urn, preferably in the range 30 um - 150 um, is foremost used to achieve 
abrasion resistance while the smaller particles, in the range 50 nm - 30 jam, 
preferably 50 nm - 10 um is used for achieving scratch resistance. The smaller 
particles is hereby used closest to the surface while the larger ones are distributed in 
the wear layer. The hard particles are suitably constituted of silicon carbide, silicon 
oxide, a-aluminium oxide and the like. The abrasion resistance is hereby increased 
substantially. Particles in the range 30 mm - 150 mm can for example be sprinkled on 
still wet lacquer so that they at, least partly, becomes embedded in finished wear 
layer. It is therefore suitable to apply the wear layer in several steps with 
intermediate sprinkling stations where particles are added to the surface. The wear 
layer can hereafter be cured. It is also possible to mix smaller particles, normally 
particle sizes under 30 ^m with a standard lacquer. Larger particles may be added if 
a gelling agent or the like is present. A lacquer with smaller particles is suitably used 
as top layer coatings, closer to the upper surface. The scratch resistance can be 
improved by sprinkling very small particles in the range 50 nm - 1000 nm on the 
uppermost layer of lacquer. Also these, so called nano-particles, can be mixed with 
lacquer, which with is applied in a thin layer with a high particle content. These 
nano-particles may besides silicon carbide, silicon oxide and a-aluminium oxide also 
be constituted of diamond. 

The decor on the surface elements is suitably constituted by a number of decor 
segments with intermediate borders, which borders, on at least two opposite edges 
coincides with intended, adjacent surface elements. 

It is also desirable to provide the surface elements with a surface structure intended 
to increase the realism of the decor of the surface elements. This is suitably achieved 
by positioning at least one surface structured matrix, forming at least one surface 
structure segment on a corresponding decor segment or number of decor segments on 
the decorated surface of the surface element in connection to the application of wear 
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layer. This matrix is pressed towards the wear layer whereby this will receive a 
surface with structure that enhances the realism of the decor. 

When simulating more complex patterns, like wood block chevron pattern or other 
decors with two or more divergent and oriented decors, it is suitable to use at least 
two structured matrixes which forms one structure segment each. The structure 
segment are here independent from each other- in a structure point of view. The 
surface structure segments are intended to at least partly but preferably completely 
match the corresponding decor segments of the decor. The surface structure segments 
are accurately positioned on the decor side of the surface element in connection to 
the application of the wear layer, and is pressed onto this whereby the wear layer is 
provided with a surface structure where the orientation of the structure corresponds 
to the different directions in the decor. 

One or more matrixes preferably forms the surface of one or more rollers. The 
surface element is then passed between the roller or rollers and counter stay rollers, 
with the decor side facing the structured rollers. The structured rollers are 
continuously or discontinuously pressed towards the decor surface of the surface 
element. 

Rollers containing two or more matrixes, is suitably provided with a circumference 
adapted to the repetition frequency of change of direction in the decor. 

It is also possible to apply the structure matrixes on the surface of a press belt. The 
surface element is then passed between the press belt and a press belt counter stay 
under continuous or discontinuous pressure between the structured press belt and the 
press belt counter stay. 

It is, according to one alternative procedure, possible to have one or more matrixes 
form the structure surface of one or more static moulds which momentary is pressed 
towards the decorative side of the surface element. 

According to one embodiment of the invention, particularly characteristic decor 
segments such as borderlines between simulated slabs, bars, blocks or the like and 
also knots, cracks, flaws and grain which is visually simulated in the decor, is stored 
as digital data. Said data is used for guiding automated engraving or pressing tools 
when providing said characteristic decor segments with a suitable surface structure, 
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and that said engraving tool or pressing tool is synchronised via the predetermined 
fixing point on the surface element. 

According to an alternative embodiment of the invention a random structure is 
achieved by utilising at least one roller provided with an elastic and structured 
surface. A wear layer is achieved as described above after which the surface 
structure is applied. A roller covered with a structured elastic layer is pressed 
towards the upper surface of the surface element while it passes. A doctor roller 
transfers a selected amount of UV-curing lacquer to the structured roller which then 
transfers lacquer to the upper surface of the surface element. The depth and 
appearance of the structure achieved can be guided through the following parameters; 

-The depth, selected structure and elasticity of the structured roller. 

-The force used for pressing the doctor roller towards the structured roller. 

-The amount of lacquer transferred by the doctor roller. 

-The force used for pressing the structured roller towards the surface element. 
If a thin layer of lacquer is applied on the doctor roller, the pressure between doctor 
roller and structured roller is low to moderate only the raised and protruding parts of 
the surface of the structured roller will be covered with lacquer. If also the pressure 
between the structured roller and the surface element is low to moderate, lacquer will 
be transferred to the surface element in a pattern corresponding to the protruding 
pattern of the structured roller. If the pressure between the structured roller and the 
surface element is high parts of the lacquer will be urged from the surfaces in contact 
resulting in ridges on both sides of the same contacting surfaces. If the amount of 
lacquer on the doctor roller is increased, these ridges will be thicker and wider to a 
point where a negative impression of the structure is achieved. It is also possible to 
achieve a similar effect by increasing the force between the doctor roller and the 
structured roller. 

Since a roller is used for achieving the structure a certain repetition of the 
structure can be noted when distinct pattern occurs even though some variation can 
be achieved by varying the parameters above. The repetition frequency can be altered 
by changing the diameter of the roller. It is also possible to utilise a belt with 
structure. Such a belt can be made very long whereby the structure will repeat itself 
very seldom. 
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It is also possible to utilise two or more structured rollers with different diameter, 
otherwise utilising the process as described above. This will make it possible to 
achieve an endless variation in structure pattern, especially since all rollers used can 
be set individually at different pressure and layer thickness. A surface structure with 
a clearly notable pattern and without any notable repetition in the structure will 
create a more living surface and will give the impression of being hand-crafted. 

The lacquer used for the structuring of the surface preferably contains 5 - 20 % by 
weight of hard particles of for example a-aluminium oxide, silicon oxide or silicon 
carbide with an average particle size in the range 2-15 nm. This will, above adding 
to the wear resistance of the wear layer as a whole, also prolong the time before the 
structure part of the surface is worn down. The lacquer is cured with a predetermined 
amount of UV-light after the application stage whereby it cures to the desired 
strength. It is also possible to utilise a heated glazing roller after the curing stage. 
This will make it possible to make the edges between the structure layer and the 
adjacent surface sharper and more well defined. This will make the structure more 
distinct. It is also possible to simulate very small, micro structure features as, for 
example, pores that normally occur in wood by pressing hard structured rollers on 
the cured structured surface achieved above. 

The process described in the present application, for manufacturing surface elements 
is very advantageous from a logistic point of view since the number of steps when 
achieving a new decor is radically reduced. It is, according to the present invention 
possible to use digitally created or stored data for directly printing the decor on a 
surface element by using a ink-jet printer or a photo-static printer. The so-called set 
up time will thereby be very short, whereby even very special customer requirements 
may be met at a reasonable cost. It is according to the present invention possible to 
manufacture, for example, a world map in very large format, stretching over a great 
number of surface elements without any disrupting deviations in decor matching, to 
mainly the same cost as bulk produced surface elements. Since the decor may be 
handled digitally all the way to the point of being applied to the surface of the core, 
set up times will be practically non-existent while at the same time a high degree of 
automation will be practicable. It is also possible to automatically provide the 
surface elements with identification and orientation marking which would make the 
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installation of complex decors, like world maps in the example above, much easier. 
This has so far been impossible. 

Surface elements manufactured as described above is suitably used as a floor 
covering material where the demands on stability and scratch and abrasion resistance 
is great. It is, according to the present invention, also possible to use the surface 
elements as wall and ceiling decorative material. It will however not be necessary to 
apply thick wear layer coatings in the latter cases as direct abrasion seldom occurs 
on such surfaces. 

The invention is described further in connection to an enclosed figure, embodiment 
examples and schematic process descriptions showing different embodiments of the 
invention. 

Accordingly, the figure shows parts of a surface element 1 which includes an upper 
decorative layer 2, edges 3 intended for joining, a lower side 4 and a supporting core 
5. The process is initiated by manufacturing a supporting core 5 with a desired 
format and edges 3 intended for joining. The supporting core 5 is further provided 
with an upper side 1' suited for printing and a lower side 4. The upper side 1' of the 
supporting core 5 is then provided with a decor 2' by printing, utilising an ink-jet 
printer. The decor 2' is oriented after a predetermined fixing point on the supporting 
core 5. The upper side 1' of the supporting core 5 is then provided with a protecting 
translucent wear layer 2" through curtain coating. The supporting core 5 is 
constituted by particle board or fibre board. The translucent wear layer 2" is 
constituted by a UV-curing acrylic lacquer which is applied in several steps with 
intermediate curing, of which the last one is a complete curing while the earlier ones 
are only partial curing. The wear layer 2" also includes hard particles of 
a-aluminium oxide with an average particle size in the range 0,5^im - I50jam. 

A surface structured matrix is positioned and pressed towards the decor side of the 
surface element 1 before the final curing of the acrylic lacquer whereby the surface 
of the wear layer 2" receives a surface structure 2'" which enhances the realism of 
the decor 2'. 

It is also possible to utilise two or more surface structured matrixes, each forming 
a structure segment, between which the structure is independent, which will make it 
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possible to simulate the surface structure of, for example, wood block chevron 
pattern decor. 



Process scheme 1. 



Manufacturing of a supporting core 



Moulding edges with joining functionality 



Possible surface treatment of upper surface 



Applying decor on upper surface. 
Applying identity code on lower side 



Applying base lacquer coating 



Sprinkling 150 um particles 



Applying main lacquer coating 



Partial curing 



Applying top layer with 2 u-m particle 
content 



Applying 100 nm particles 



Partial curing 



Surface embossing 



Complete curing 



Inspection 



Packing 




A supporting polymer and filler based core is manufactured in the desired format and 
is provided with an upper side, a lower side and edges provided with joining 
members, such as tongue and groove. The upper side of the supporting core is then 
sanded smooth after which a primer is applied. A decor is then applied on the upper 
side by means of a digital photo-static five colour printer. The colours are magenta, 
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yellow, cyan, white and black. The decor is positioned from a predetermined fixing 
point in form of a corner of the supporting core, while the decor direction is aligned 
with the long side edge initiating from the same corner. 

The basis for the decor is stored as digital data. This digital data has been achieved 
by digitising a number of wood grain patterns with a digital camera. A number of 
rectangular blocks with a fixed width, but of varying length is selected and parted 
from the digital wood grain pictures. The width of the rectangular blocks is selected 
so that three block widths equals the width of a supporting core. The digital image of 
the wood blocks are then classified after wood grain pattern and colour so that a 
number of groups is achieved. The groups are; fair wood with even grain, dark wood 
with even grain, fair wood with knots and flaws, dark wood with knots and flaws, 
fair cross-grained wood and finally dark cross-grained wood. Each group contains 
five different block simulations. An algorithm is feed into a computer which is used 
for the guiding of the printing operation so that the simulated wood blocks is 
digitally placed in three longitudinal rows and mixed so that two similar wood blocks 
never is placed next to each other. The algorithm will also guide the position of the 
latitudinal borderlines between the simulated wood blocks so that they are unaligned 
with more than one block width between adjacent rows. It will also guide the 
latitudinal position of the borderlines so that it either aligns with the shorter edges of 
the supporting core or is unaligned with more than one block width. Another printer, 
also guided by the computer, is utilised for printing a running matching number on 
the lower side short side edges. The decor will hereby continue longitudinally over 
the surface elements and a perfect matching is obtained when the surface elements 
are placed in numerical order. 

A basic layer of UV-curing acrylic lacquer is then applied by means of a rollers. 
Particles with an average particle size in the range 150 um is then sprinkled onto the 
still wet basic layer, whereby the main layer of UV-curing acrylic lacquer is applied 
by spray coating. The two layers of lacquer are then partly cured using UV-Iight 
whereby the viscosity of the lacquer increases. A top layer of UV-curing acrylic 
lacquer with an additive in the form of hard particles with an average size of 2 jam, .is 
then applied by means of a roller. Hard particles with an average size of 100 nm is 
then sprinkled on top of the wet top layer, whereby the lacquer is partly cured with 
UV-light so that the viscosity increases. The still soft lacquer is then provided with a 
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structure in the form of narrow, small, elongated recesses, simulating the pores of the 
wood. This will increase the realism of the decor. This is achieved by alternating 
between two different structured roller per row of simulated wood blocks. The 
structure of the rollers simulates even wood grain and cross-grained wood 
respectively. The rollers are alternately pressed towards the lacquered surface while 1 
it passes. The positioning of the rollers are guided via the digitally stored dai:a used 
for printing the decor as well as the fixing point used there. 

It is according to one alternative embodiment possible to utilise one or more static 
moulds with surface structure which momentary is pressed towards the decor side. 

Especially characteristic decor segments such as borderlines between slabs, bars, 
blocks or the like and also knots, cracks, flaws and grain which is visually simulated 
in the decor, is suitably stored as digital data. This data is achieved by processing 
selected parts of the simulated wood blocks so that guiding data is achieved. Said 
data is then used for guiding an automated robot provided with an engraving tool or a 
press mould which provides the surface of the lacquer with a structure that matches 
said characteristic decor segments. The operation is also here synchronised via the 
predetermined fixing point on the supporting core. 

The lacquer is then completely cured with UV-Hght to desired strength, whereby 
the finished surface elements may be inspected by the naked eye or by a digital 
camera supported by a computer. The surface elements are then packed in batches 
and provided with identification markings. 

The process above will make it possible to have a completely customer driven 
manufacturing where even very small quantities may be produced with the same 
efficiency as bulk manufacturing. Even though only one decor is described in 
connection to the process scheme above, it becomes clear to anyone skilled in the art, 
that a decor is changed very easily in the process. All of the important steps of the 
manufacturing such as printing, structuring, inspection, packaging and identification 
marking may be controlled and supervised by central processing data. This will make 
it logistically possible to manufacture customer designed decors. Such a process is 
exemplified as follows; 

The customer utilises a database via Internet or at a local dealer. It is also possible 
for another operator utilise the database. The database contains samples and/or 
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reduced resolution copies of a great variety of standard decors which can be 
combined after predetermined parameters. 

The parameters may, for example, concern a single surface element where, for 
example, chevron pattern, diamond pattern and block pattern may be the choices of 
-decor segmentation. It will here be possible to select a set of different simulations to 
randomly or by selected parameters fill the segments, for example, marble, birch and 
mahogany. The customer may also add an inlay from a design of his own which is 
digitised and processed, preferably automatically, to a desired format and resolution. 

The parameters may alternatively include decor segments that requires the space of 
several surface elements, for example a map over the world. The parameters may 
here further include fading of the larger design to a surrounding decor, surrounding 
frame of other decor etc. 

The customers enters the measurements of the surface that is to be covered by the 
surface elements. The customer then makes selections from the database and is able 
to see his selection as a completed surface, either on screen or by printing. The 
visualisation program used, is suitably also used for calculating installation pattern 
and presenting installation instructions with identification numbers on surface 
elements and where to cut the elements in order to make a perfect match. The surface 
elements may also be provided with removable matching lines on the decorative side 
making matching of decor between adjacent rows easier. The customer or dealer may 
then confirm his order via electronic mail where the pattern and decor is reduced to a 
code sequence and the order can be the direct input to the computer guiding the 
manufacturing process as described above. The customer and/or dealer data follows 
the manufacturing process all the way to packaging and a fully customer guided 
manufacturing process is achieved. 
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Process scheme 2 



Manufacturing supporting core 



Surface treatment 



Application of decor 
incl. identity code on lower side 



Roller coating of basic layer 



Sprinkling 150 urn particles 



Curtain coating top surface layer with 
additive of 2 jitm particles 



Partial curing 



Surface embossing 



Complete curing 



Moulding edges with joining functionality 



Inspection 
Packing 



Digitally stored decor basic data 




A supporting fibre board based core is manufactured in the desired format and is 
provided with an upper side, a lower side and edges. The upper side of the supporting 
core is then sanded smooth after which a white primer is applied. A decor is then 
applied on the upper side by means of a digital ink-jet four colour printer. The 
colours are magenta, yellow, cyan and black. The decor is positioned from a 
predetermined fixing point in form of a corner of the supporting core, while the 
decor direction is aligned with the long side edge initiating from the same corner. 

The basis for the decor is stored as digital data. This digital data has been achieved 
by digitising a number of wood grain patterns with a digital camera. A number of 
rectangular blocks with a fixed width, but of varying length are selected and parted 
from the digital wood grain pictures. The width of the rectangular blocks is selected 
so that three block widths equals the width of a finished surface element. The digital 
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image of the wood blocks are then joined digitally to form a rectangular surface of a 
specified size, for example, 200 x 1200 mm. A selected amount of such combinations 
of different blocks are designed as described above so that a number of slightly 
different rectangular surfaces is achieved. The printer, or preferably a set of printers 
are positioned so that a desired number of rectangular decor surfaces with a specified 
intermediate distance is printed on the supporting core. The intermediate distance 
between the rectangular surfaces is the distance needed for parting and moulding of 
edges. The decor printer or printers are also used for printing fixing points at 
predetermined positions. Another printer, also guided by the computer, is utilised for 
printing an identity code on the lower side of each intended finished surface element. 

A basic layer of UV-curing acrylic lacquer is then applied by means of rollers. 
Particles with an average particle size in the range 150 jam is then sprinkled onto the 
still wet basic layer, whereby a top layer of UV-curing acrylic lacquer with an 
additive in the form of hard particles with an average size of 2 p.m, is applied by 
means of a roller. Hard particles with an average size of 100 nm is then sprinkled on 
top of the wet top layer, whereby the lacquer is partly cured with UV-light so that the 
viscosity increases. The still soft lacquer is then provided with a structure in the 
form of narrow, small, elongated recesses, simulating the pores of the wood. This 
will increase the realism of the decor. This is achieved by pressing rollers towards 
the lacquered surface while it passes. The positioning of the rollers are guided via 
the digitally stored data used for printing the decor, as well as the fixing point used 
there when more complex and completely matching surface structures as described 
together with process scheme 1 is desired. 

The lacquer is then completely cured with UV-light to desired strength, whereby 
the finished surface element is cut into the predetermined formats which are provided 
with edges, with joining functionality are moulded by milling. The cutting and edge 
moulding process is positioned from fixing point printed close to the decor. The 
surface elements may then be inspected by the naked eye or by a digital camera 
supported by a computer. The surface elements are then packed in batches and 
provided with identification markings. 

It is, according to an alternative procedure in the process, possible to cut and 
mould the edges at an earlier stage in the process. It is suitable to apply and cure a 
protecting layer of lacquer on top of the printed decor followed by cutting and 
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moulding of the edges. The remaining and main part of the wear layer is then applied 
as described in connection to process scheme 1 or 2 above. 

The process above will make it possible to have a customer initiated manufacturing 
where even very small quantities may be produced with the same efficiency as bulk 
manufacturing. Even though only one decor is described in connection to the process 
scheme above, it becomes clear anyone skilled in the art. that decors is changed very 
easily in the process. All of the important steps of the manufacturing such as 
printing, structuring, inspection, packaging and identification marking may be 
controlled and supervised by central processing data. 

The invention is also described through embodiment examples. 

EXAMPLE 1. 

A supporting core of medium density fibre board were sanded smooth. A layer of 
primer lacquer were applied on top of the fibre board. The primer were cured after 
which a decor was printed on top of the primer. 

The build up of a wear layer was then initiated by applying 30g/m 2 of UV-curing 
acrylic lacquer by means of roller coating. 20g/m 2 of hard particles made of 
cc-aluminium oxide with an average particle size of 70|im were sprinkled on the still 
sticky lacquer. The lacquer was then exposed to a predetermined energy amount of 
UV-Iight so that it cured only partly and the viscosity was increased. Another 30g/m 2 
of UV-curing acrylic lacquer was then roller coated onto the already applied layer 
after which another 20g/m 2 of a-aluminium oxide particles with an average particle 
size of 70um were sprinkled on the still sticky second coating. The lacquer was then 
exposed to a predetermined energy amount of UV-light so that it cured only partly 
and the viscosity was increased. Three layers of UV-curing acrylic lacquer was then 
applied by roller coating with intermediate partial curing as a above. Each of the 
three layers had a surface weight of 20g/m 2 . The hard particles were completely 
embedded in the lacquer after the three layers were applied and a plane upper wear 
layer surface was achieved. 

A top coating procedure was then initiated. A first layer of UV-curing acrylic 
topcoat lacquer was applied by means of a roller coater on top of the previous, partly 
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cured, layers. The topcoat lacquer contained 10% by weight of hard particles of 
a-aluminium oxide with an average particle size of lOjim. The first layer was applied 
to a surface weight of 10g/m 2 . The topcoat lacquer was then exposed to a 
predetermined energy amount of UV-Iight so that it cured only partly and the 
viscosity was increased. A second layer of the topcoat lacquer was then applied and 
partiy cured as described above. The wear layer was then provided with a surface 
structure by means of a surface structured roller. A third layer of the topcoat 
formulation was then applied on top of the structured wear layer. Also the third layer 
of top coat was applied to a surface weight of 10g/m 2 . The wear layer was then 
exposed to a predetermined energy amount of UV-light so that it cured completely. 

The wear layer was then tested for abrasion resistance according to ISO 4586/2-88, 
where an IP value of 7100 turns was obtained. An IP value of 7100 turns is fully 
sufficient for floor covering materials with medium to heavy traffic like hotel 
lobbies, hallways and the like. 

EXAMPLE 2. 

A supporting core of medium density fibre board were sanded smooth. A layer of 
primer lacquer were applied on top of the fibre board. The primer were cured after 
which a decor was printed on top of the primer. The build up of a wear layer was 
then initiated by applying 30g/m 2 of UV-curing acrylic lacquer by means of roller 
coating. 20g/m 2 of hard particles made of a-aluminium oxide with an average 
particle size of 70|um were sprinkled on the still sticky lacquer. The lacquer was then 
exposed to a predetermined energy amount of UV-light so that it cured only partly 
and the viscosity was increased. Another 30g/m 2 of UV-curing acrylic lacquer was 
then roller coated onto the already applied layer after which another 20g/m 2 of 
a-aluminium oxide particles with an average particle size of 70jam were sprinkled on 
the still sticky second coating. The lacquer was then exposed to a predetermined 
energy amount of UV-light so that it cured only partly and the viscosity was 
increased. Three layers of UV-curing acrylic .lacquer was then applied by roller 
coating with intermediate curing as a above. Each of the three layers had a surface 
weight of 20g/m 2 . The hard particles were completely embedded in the lacquer after 
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the three layers were applied and a plane upper wear layer surface was achieved. 
Also the uppermost of the three layers of lacquer was cured to a desired viscosity. 

A second decor layer was then printed on top of the wear layer. The second decor 
layer, which was identical to the first decor closest to the core, was oriented and 
positioned so that it completely matched the first decor. 

The build up of an upper wear layer was then initiated by applying 30g/m 2 of 
UV-curing acrylic lacquer by means of roller coating. 20g/m 2 of hard particles made 
of a-aluminium oxide with an average particle size of 70|am were sprinkled on the 
still sticky lacquer. The lacquer was then exposed to a predetermined energy amount 
of UV-light so that it cured only partly and the viscosity was increased. Another 
30g/m 2 of UV-curing acrylic lacquer was then roller coated onto the already applied 
layer after which another 20g/m 2 of a-aluminium oxide particles with an average 
particle size of 70}am were sprinkled on the still sticky second coating. The lacquer 
was then exposed to a predetermined energy amount of UV-light so that it cured only 
partly and the viscosity was increased. Three layers of UV-curing acrylic lacquer was 
then applied by roller coating with intermediate curing as a above. Each of the three 
layers had a surface weight of 20g/m 2 . The hard particles were completely embedded 
in the lacquer after the three layers were applied and a plane upper wear layer 
surface was achieved. 

A top coating procedure was then initiated. A first layer of UV-curing acrylic 
topcoat lacquer was applied by means of a roller coater on top of the previous, partly 
cured, layers. The topcoat lacquer contained 10% by weight of hard particles of 
a-aluminium oxide with an average particle size of lOu-m. The first layer was applied 
to a surface weight of 10g/m 2 . The topcoat lacquer was then exposed to a 
predetermined energy amount of UV-light so that it cured only partly and the 
viscosity was increased. A second layer of the topcoat lacquer was then applied and 
partly cured as described above. The wear layer was then provided with a surface 
structure by means of a surface structured roller. A third layer of the topcoat 
formulation was then applied on top of the structured wear layer. Also the third layer 
of top coat was applied to a surface weight of 10g/m 2 . The wear layer was then 
exposed to a predetermined energy amount of UV-light so that it cured completely. 
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The wear layer was then tested for abrasion resistance according to ISO 4586/2-88, 
where an IP value of 13500 turns was obtained. An IP value of 13500 turns is fully 
sufficient for floor covering materials with heavier traffic like airports, railway 
stations and the like. The second layer of decor and wear layer will add abrasion 
resistance without having obtained an unwanted hazy effect in the decor. 

EXAMPLE 3. 

A supporting core of medium density fibre board were sanded smooth. A layer of 
primer lacquer were applied on top of the fibre board. The primer were cured after 
which a decor was printed on top of the primer. 

The build up of a wear layer was then initiated by applying 15g/m 2 of UV-curing 
acrylic lacquer by means of roller coating. 20g/m 2 of hard particles made of 
a-aluminium oxide with an average particle size of 70^m were sprinkled on the still 
sticky lacquer. The lacquer was then exposed to a predetermined energy amount of 
UV-light so that it cured only partly and the viscosity was increased. One layer of 
UV-curing acrylic lacquer was then applied by roller coating and was partially cured 
as above. The layer had a surface weight of 40g/m 2 . The hard particles were 
embedded in the lacquer after the layer of lacquer was applied and a mainly plane 
upper wear layer surface was achieved. 

A top coating procedure was then initiated. A first layer of UV-curing acrylic 
topcoat lacquer was applied by means of a roller coater on top of the previous, partly 
cured, layers. The topcoat lacquer contained 10% by weight of hard particles of 
a-aluminium oxide with an average particle size of lOfim. The first layer was applied 
to a surface weight of 10g/m 2 . The topcoat lacquer was then exposed to a 
predetermined energy amount of UV-light so that it cured only partly and the 
viscosity was increased. The wear layer was then provided with a surface structure 
by means of a surface structured roller. A second, final layer of the topcoat 
formulation was then applied on top of the structured wear layer. Also the second 
layer of top coat was applied to a surface weight of 10g/m 2 . The wear layer was then 
exposed to a predetermined energy amount of UV-light so that it cured completely. 

The wear layer was then tested for abrasion resistance according to ISO 4586/2-88, 
where an IP value of 3100 turns was obtained. An IP value of 3100 turns is fully 
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sufficient for floor covering materials with light traffic like bedrooms, living rooms 
and the like. 

EXAMPLE 4. 

A supporting core of medium density fibre board were sanded smooth. A layer of 
primer lacquer were applied on top of the fibre board. The primer were cured after 
which a decor was printed on top of the primer. 

The build up of a wear layer was then initiated by applying 50g/m 2 of UV-curing 
acrylic lacquer which contained 10% by weight of hard particles of a-aluminium 
oxide with an average particle size of lOjam by means of roller coating. The lacquer 
was then exposed to a predetermined energy amount of UV-light so that it cured only 
partly and the viscosity was increased. 

A top coating procedure was then initiated. A first layer of UV-curing acrylic 
topcoat lacquer was applied by means of a roller coater on top of the previous, partly 
cured, layer. The topcoat lacquer contained 10% by weight of hard particles of 
a-aluminium oxide with an average particle size of lOjim. The first layer was applied 
to a surface weight of 10g/m 2 . The topcoat lacquer was then exposed to a 
predetermined energy amount of UV-light so that it cured only partly and the 
viscosity was increased. The wear layer was then provided with a surface structure 
by means of a surface structured roller. A second, final layer of the topcoat 
formulation was then applied on top of the structured wear layer. Also the second 
layer of top coat was applied to a surface weight of 10g/m 2 . The wear layer was then 
exposed to a predetermined energy amount of UV-light so that it cured completely. 

The wear layer was then tested for abrasion resistance according to ISO 4586/2-88, 
where an IP value of 300 turns was obtained. An IP value of 300 turns could be 
sufficient for floor covering materials with light traffic like bedrooms, living rooms 
and the like. 

The invention is not limited to the embodiments shown as these can be varied in 
different ways within the scope of the invention. It is for example possible to achieve 
a random structure is by utilising at least one roller provided with an elastic and 



22 

structured surface which is pressed towards the upper surface of the surface element 
while it passes. A doctor roller transfers a selected amount of UV-curing lacquer to 
the structured roller which- then transfers lacquer to the upper surface of the surface 
element. The lacquer is then cured with a predetermined amount of UV-light after the 
application stage whereby it cures to the desired strength. 
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CLAIMS 

1. A process for achieving a wear resistant translucent surface on surface elements 
(1) which comprises a decorative upper layer (2) and a supporting core (5), 
characterised in that a number of layers of UV- or electron-beam curing 
lacquer are applied on a decorative surface, through a process comprising the 
steps; 

i) applying a base layer of lacquer to a surface weight of 5 - 50g/m 2 
whereupon, 

ii) hard particles with an average particle size in the range 10 - 150 are 
sprinkled to an amount of 1 - 40 g/m 2 on the still wet lacquer whereupon, 

iii) the applied layer of lacquer is cured to a desired viscosity whereupon, 

iv) a covering layer of lacquer is applied to a surface weight of 5 - 150 g/m 2 
whereupon, 

v) the applied layer of lacquer is cured to a desired viscosity whereupon, 

vi) a topcoat layer of lacquer with an additive of 5 - 35% of hard particles with 
an average size in the range 50nm - 30|im is applied to a surface weight of 
2 - 20g/m 2 whereupon, 

vii) the applied layers of lacquer are cured to a desired final viscosity. 

2. A process according to claim 1, characterised in that the lacquer is a UV 
or electron beam curing acrylic, epoxy or maleimide lacquer. 

3. A process according to claim 1, characterised in that the lacquer 
comprises a reaction mechanism selected from the group; cationic, free-radical, 
and thiol/ene, and is photo initiator free. 

4. A process according to claim lor2, characterised in that a second base 
layer of lacquer is applied to a surface weight of 5 - 50 g/m 2 on top of the 
sprinkled hard particles after the curing process and that a second layer of hard 
particles with an average particle size in the range 10 - 150 jim are sprinkled to 
an amount of 1 - 40 g/m 2 on the still wet lacquer of the second base layer and that 
the applied layer of lacquer is cured to a desired viscosity before applying the 
covering layer. 
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A process according to any of the claims 1-3, characterised in that the 
base layer is applied in several steps with intermediate curing to a desired 
viscosity, each step comprising application of lacquer to a surface weight of 5 - 
40 g/m 2 . 

A process according to any of the claims 1-4, characterised in that the 
covering layer is applied in several steps with intermediate curing to a desired 
viscosity, each step comprising application of lacquer to a surface weight of 5 - 
40 g/m 2 . 

A process according to any of the claims 1-5, characterised in that the 
topcoat layer is applied in several steps with intermediate curing to a desired 
viscosity, each step comprising application of lacquer to a surface weight of 5 - 
40 g/m 2 . 



i 
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ABSTRACTS: 

A process for achieving a wear resistant translucent surface on surface elements (1) 
which comprises a decorative upper layer (2) and a supporting core (5). A number of 
layers of UV- or electron-beam curing lacquer are applied on a decorative surface, 
through a process comprising the steps; 

i) Applying a base iayer of lacquer to a surface weight of 5 - 50g/m 2 . 

ii) Applying hard particles with an average particle size in the range 10 - 150 urn 
which are sprinkled to an amount of 1 - 40 g/m 2 on the still wet lacquer. 

iii) Curing the applied layer of lacquer to a desired viscosity. 

iv) Applying a covering layer of lacquer to a surface weight of 5 - 150 g/m 2 . 

v) Curing the applied layer of lacquer to a desired viscosity. 

vi) Applying a topcoat layer of lacquer with an additive of 5 - 35% of hard 
particles with an average size in the range 50nm - 30|im to a surface weight of 
2 - 20g/m 2 . 

vii) Curing the applied layers of lacquer to a desired final viscosity. 
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A process for achieving decor on surface elements. 

The present invention relates to a process for achieving decor on surface elements 
having a decorative upper surface of which a decorative element may overlap several 
surface elements and will have an considerably improved matching of the decor 
between adjacent surface elements. 

Products clad with thermosetting laminate is common in many areas nowadays. They 
are mostly used where the demands on abrasion resistance are high, and furthermore 
where resistance to different chemicals and moisture is desired. As examples of such 
products floors, floor skirting, table tops, work tops and wall panels can be 
mentioned. 

The thermosetting laminate most often consist of a number of base sheets with a 
decor sheet placed closest to the surface. The decor sheet can be provided with a 
pattern by desire. Common patterns usually visualise different kinds of wood or 
mineral such as marble and granite. 

One common pattern on floor elements is the rod pattern where two or more rows 
of rods of, for example wood, is simulated in the decor. 

The traditional thermosetting laminate manufacturing includes a number of steps 
which will result in a random matching tolerance of up to ±5mm, which is considered 
to great. The steps included in the manufacturing of a laminate floor is; printing 
decor on a paper of a-cellulose, impregnating the decorative paper with 
melamine-formaldehyde resin, drying the decorative paper, laminating the decorative 
paper under heat and pressure together with similarly treated supporting papers, 
applying the decorative laminate on a carrier and finally sawing and milling the 
carrier to the desired format. All these steps in the manufacturing will cause a 
change in format on the decor paper. It will therefore be practically impossible to 
achieve a desired match of patterns between the elements of a without causing great 
amounts of wasted laminate. The thermosetting laminate is a rather costly part of a 
laminate floor. 
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It has, through the present invention, been made possible to overcome the above 
mentioned problems and a surface element with a decorative surface where the 
decorative pattern between different surface elements is matching has been obtained. 
The invention relates to a process for achieving decor on surface elements which 
comprises a decorative upper layer and a supporting core. The invention is 
characterised in that; 

i) A selected main decor is entered via a terminal, the selected decor emanating from 
a group consisting of; an archetype digitised via digital camera or scanner and a 
digitised decor from a database. 

ii) The dimensions of the surface to be covered by surface elements and the desired 
dimension of the decor is then entered into the terminal. Support programs are used 
for calculating the segmentation of the main decor to cover more than one surface 
element. 

iii) The result of the selections and calculations is finally visualised via the terminal. 

The digitised main decor is stored digitally in order to be used as a control function 
and original, together with control programs and selection parameters, when printing 
the decor. 

It is, in order to enhance the decorative effect of some decor possible to select a 
surrounding decor. A decor effect in the border between the main decor and the 
surrounding decor is suitably also selected, the selection being made from the group; 
fading, sharp edge, sharp edge with shadow effect, jagged edge, jagged edge w.th 
shadow and surrounding inlay of other decor. 
The surrounding decor is preferably processed as follows; 

i) A segmentation pattern for the surrounding decor is selected. The segmentation 
• comprising at least two decor segments on each surface element. The shape, as 
seen from above, of the surface element is preferably selected from the group; 
triangular, quadratic, rectangular, heptagonal, pentagonal and octagonal. The shape 
of the surface elements with surrounding decor and the shape of the surface 
elements which, of course, is selected so that they can be joined with each other. 
The shape of the segments is selected from the group triangular, quadratic, 
rectangular, heptagonal, pentagonal, octagonal, circular, elliptical, perturbed and 
irregular. 



ii) A segment decor is then selected for each segment. The segment decor is selected 
from the group; digitised and simulated depiction of different kinds of wood, 
minerals and stone, different kinds of fabric, art work and fantasy based decor. 

iii) Each selection is made on a terminal where the selections emanates from a data 
base. The selection is visualised via the terminal. 

A decor effect in the border between the main decor , and the surrounding decor is 
suitably selected. The selection is preferably made from the group; fading, sharp 
edge, sharp edge with shadow effect, jagged edge, jagged edge with shadow and 
surrounding inlay of other decor. Also this selection is made on the terminal. 

The dimensions of the surface to be covered by surface elements is suitably entered 
into the terminal and support programs calculates an installation pattern. The 
installation pattern calculation is preferably used for printing an assembly 
instruction. The installation pattern calculation is according to one embodiment of 
the invention used for printing a miniaturised copy of the calculated installation with 
the selected pattern and decor. This print out may serve as an evaluation copy of the 
design before making decisions regarding the manufacturing. 

The dimensions of the surface to be covered by surface elements is entered into the 
terminal. Support programs further calculates decor and segmentation pattern 
matching between the surface elements. The selections is preferably used, together 
with support programs for controlling further steps in the manufacturing procedure 
selected from the group; identification marking, positioning marking, packaging, 
lacquering, surface embossing, storing and delivery logistics. An algorithm is 
preferably used for guiding the positioning of the decor segments and segmentation 
pattern so that a decor segment from one surface element may continue on an 
adjoining surface element. The control program is then preferably used together with 
decor data and selection parameters for applying matching identification on the 
surface elements. 

It is also possible to manufacture a designed larger surface without any decor 
segments larger than a surface element by utilising the process as described below. 
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i) A segmentation pattern is selected, the segmentation comprising at least two 
decor segments on each surface element. The shape, as seen from above, of the 
surface element is hereby selected from the group; triangular, quadratic, 
rectangular, heptagonal, pentagonal and octagonal while the shape of the segments 
is selected from the group triangular, quadratic, rectangular, heptagonal, 
pentagonal, octagonal, circular, elliptical, perturbed and irregular. 

ii) A segment decor is then selected for each segment. The segment decor is 
selected from the group; digitised and simulated depiction of different kinds 
of wood, minerals and stone, different kinds of fabric, art work and fantasy 
based decor. 

iii) Each selection is made on a terminal where the selections emanates from a 
data base and that the selection is visualised via the terminal. 

The decor is preferably achieved by digitisation of an actual archetype or by partly 
or completely being created in a digital media. The digitised decor is preferably 
stored digitally in order to be used as a control function and original, together with 
control programs and selection parameters, when printing the decor. 

The dimensions of the surface to be covered by surface elements is suitably 
entered into the terminal and support programs calculates an installation pattern. The 
installation pattern calculation is suitably also used for printing an assembly 
instruction. In order to visualise the selection the installation pattern calculation is 
possibly used for printing a miniaturised copy of the calculated installation with the 
selected pattern and decor. The dimensions of the surface to be covered by surface 
elements is suitably entered into the terminal and that that support programs further 
calculates decor and segmentation pattern matching between the surface elements. 

The selections is preferably also used, together with support programs for 
controlling further steps in the manufacturing procedure selected from the group; 
identification marking, positioning marking, packaging, lacquering, surface 
embossing, storing and delivery logistics. 

An algorithm is suitably used for guiding the positioning of the decor segments and 
segmentation pattern so that a decor segment from one surface element may continue 
on an adjoining surface element. The control program is suitably used, together with 
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decor data and selection parameters, for applying matching identification on the 
surface elements. 

the surface elements may be used as floor, wall or ceiling boards. The surface 
elements are suitably manufactured through the following process; 

i) A supporting core with a desired format is manufactured and provided with an 
upper side and a lower side. 

ii) The upper side of the supporting core is then provided with a decor, by for 
example printing. The decor is positioned after a predetermined fixing point on 
the supporting core. 

iii) The upper side of the supporting core is then provided with a protecting, at least 
partly translucent, wear layer by for example spray coating, roller coating, 
curtain coating and immersion coating or by being provided with one or more 
sheets of a-cellulose impregnated with thermosetting resin or lacquer. 

The decor is suitably achieved by digitisation of an actual archetype or by partly or 
completely being created in a digital media. The digitised decor is stored digitally in 
order to be used as a control function and original, together with possible control 
programs, when printing the decor. 

The decor may accordingly be obtained by making a high resolution or selected 
resolution digital picture of the desired decor. This is suitably made by means of a 
digital camera or scanner. The most common decor will of course be different kinds 
of wood and minerals like marble, as these probably will continue to be preferred 
surface decoration in home and public environments. It is, however, possible to 
depict anything that is visible. The digitised version of the decor is then edited to fit 
the size of the supporting core. It is also possible to rearrange the decor in many 
different ways, like changing colour tones, contrast, dividing the decor into smaller 
segments and adding other decorative elements. It is also possible to completely 
create the decor in a computer equipped for graphic design. It is possible to create a 
simulated decor so realistic that even a professional will have great problems in 
visually separating it from genuine material. This makes it possible to make for 
example floor boards with an almost perfect illusion of a rare kind of wood, like 
ebony or rose wood and still preserving trees under threat of extermination. 



The digital decor is used together with guiding programs to control a printer. The 
printer may be of an electrostatic type or an inc-jet type printer. Most often the 
colours yellow, magenta, cyan and black will be sufficient for the printing process, 
but in some cases it might be advantageous to add white. Some colours are difficult 
to achieve using the colours yellow, magenta, cyan, black and white whereby the 
-colours light magenta and light cyan may be addled. It is also possible to add so 
called spot colours where specific colour tones are difficult to achieve or where only 
certain parts of the colour spectrum with intermixing shades is desired. The 
resolution needed is much depending on the decor that is to be simulated, but 
resolutions of 10 - 1500 dots per inch (dpi) is the practical range in which most decor 
will be printed. Under normal conditions a resolution of 300 - 800 dpi is sufficient 
when creating simulations of even very complex decorative patterns and still achieve 
a result that visually is very difficult to separate from the archetype without close 
and thorough inspection. 

The digitally stored decor can also be used together with support programs when 
guiding other operations and procedures in the manufacturing process. Such steps in 
the operation may include procedures like identification marking, packaging, 
lacquering, surface embossing, storing and delivery logistics as well as assembly 
instructions. 

It is advantageous to manufacture the supporting core in the desired end user format 
and to provide it with edges suited for joining before applying the decor and wear 
layer, since the amount of waste thereby is radically reduced. The decor matching 
tolerances will also be improved further by this procedure. 

The main part of the supporting core is suitably constituted by a particle board or a 
fibre board. It is, however, possible to manufacture the core that at least partly 
consist of a polymer such as for example polyurethane or a polyolefin such as 
polyethylene, polypropylene or polybutene. A polymer based core can be achieved by 
being injection moulded or press moulded and can be given its shape by plastic 
moulding and does therefore not require any abrasive treatment. A polymer based 
core may except polymer also contain a filler in the form of a particle or fibre of 
organic or inorganic material, which besides the use a cost reducing material also 



will be used to modify the mechanical characteristics of the core. As an example of 
such suitable fillers can be mentioned; cellulose or wood particles, straw, starch, 
glass, lime, talcum, stone powder and sand. The mechanical characteristics that may 
be changed is for example viscosity, thermal coefficient of expansion, elasticity, 
density, fire resistance, moisture absorption capacity, acoustic properties, thermal 
conductivity, flexural and shearing strength as well as softening temperature. - 

The upper surface, i.e. the surface that is to be provided with decor, is suitably 
surface treated before the printing. Such surface treatment will then incorporate at 
least one of the steps, ground coating and sanding. It is also possible to provide the 
surface with a structure that matches the decor that is to be applied. 

The translucent wear layer is suitably constituted by a UV- or electron beam curing 
lacquer such as an acrylic, epoxy, or maleimide lacquer. The wear layer is suitably 
applied in several steps with intermediate curing where the last one is a complete 
curing while the earlier ones are only partial. It will hereby be possible to achieve 
thick and plane layers. The wear layer suitably includes hard particles with an 
average particle size in the range 50 nm - 150 urn. Larger particles, in the range 10 
urn - 150 urn, preferably in the range 30 nm - 150 urn, is foremost used to achieve 
abrasion resistance while the smaller particles, in the range 50 nm - 30 urn, 
preferably 50 nm - 10 urn is used for achieving scratch resistance. The smaller 
particles is hereby used closest to the surface while the larger ones are distributed in 
the wear layer. The hard particles are suitably constituted of silicon carbide, silicon 
oxide, a-aluminium oxide and the like. The abrasion resistance is hereby increased 
substantially. Particles in the range 30 mm - 150 mm can for example be sprinkled on 
still wet lacquer so that they at, least partly, becomes embedded in finished wear 
layer. It is therefore suitable to apply the wear layer in several steps with 
intermediate sprinkling stations where particles are added to the surface. The wear 
layer can hereafter be cured. It is also possible to mix smaller particles, normally 
particle sizes under 30 am with a standard lacquer. Larger particles may be added if 
a gelling agent or the like is present. A lacquer with smaller particles is suitably used 
as top layer coatings, closer to the upper surface. The scratch resistance can be 
improved by sprinkling very small particles in the range 50 nm - 1000 nm on the 
uppermost layer of lacquer. Also these, so called nano-particles, can be mixed with 



lacquer, which with is applied in a thin layer with a high particle content. These 
nano-particles may besides silicon carbide, silicon oxide and a-aluminium oxide also 

be constituted of diamond. 

According to one embodiment of the invention, the translucent wear layer is 
constituted of one or more sheets of a-cellulose which are impregnated with 
melamine-formaldehyde resin. These sheets are joined with the core under heat and 
pressure whereby the resin cures. It is, also in this embodiment, possible to add hard 
particles with an average particle size in the range 50 nm - 150 urn. Larger particles, 
in the range 10 nm - 150 nm, preferably 30 nm - 150 nm is foremost used to achieve 
abrasion resistance while the smaller of the particles, in the range 50 nm - 30 nm, 
preferably 50 nm - 10 nm, is used to achieve scratch resistance. The smaller particles 
is hereby used on, or very close to, the top surface while the larger particles may be 
distributed in the wear layer. Also here the particles advantageously are constituted 
of silicon carbide, silicon oxide, a-aluminium oxide, diamond or the like of which 
diamond, of cost reasons only is used as particles smaller than 1 nm. The sheets of 
a-cellulose is hereby suitably pressed together with the rest of the surface element in 
a continues belt press with two steel belts. The pressure in the press is hereby 
suitably 5 - 100 Bar, preferably 20 - 80 Bar. The temperature is suitably in the range 
140 - 200 °C, preferably 160 - 180 °C. It is also possible to utilise a discontinuous 
process where a number of surface elements can be pressed in a so called 
multiple-opening press at the same time. The pressure is then normally 20 - 150 Bar, 
preferably 70 - 120 Bar, while the temperature suitably is 120 - 180 °C, preferably 
140 - 160 °C. 

The decor on the surface elements is suitably constituted by a number of decor 
segments with intermediate borders, which borders, on at least two opposite edges 
coincides with intended, adjacent surface elements. 

It is also desirable to provide the surface elements with a surface structure intended 
to increase the realism of the decor of the surface elements. This is suitably achieved 
by positioning at least one surface structured matrix, forming at least one surface 
structure segment on a corresponding decor segment or number of decor segments on 



the decorated surface of the surface element in connection to the application of wear 
layer. This matrix is pressed towards the wear layer whereby this will receive a 
surface with structure that enhances the realism of the decor. 

When simulating more complex patterns, like wood block chevron pattern or other 
decor with two or more divergent and oriented decor, it is suitable to use at least two 
structured matrixes which forms one structure segment each. The structure segment 
are here independent from each other in a structure point of view. The surface 
structure segments are intended to at least partly but preferably completely match the 
corresponding decor segments of the decor. The surface structure segments are 
accurately positioned on the decor side of the surface element in connection to the 
application of the wear layer, and is pressed onto this whereby the wear layer is 
provided with a surface structure where the orientation of the structure corresponds 
to the different directions in the decor. 

One or more matrixes preferably forms the surface of one or more rollers. The 
surface element is then passed between the roller or rollers and counter stay rollers, 
with the decor side facing the structured rollers. The structured rollers are 
continuously or discontinuously pressed towards the decor surface of the surface 
element. 

Rollers containing two or more matrixes, is suitably provided with a circumference 
adapted to the repetition frequency of change of direction in the decor. 

It is also possible to apply the structure matrixes on the surface of a press belt. The 
surface element is then passed between the press belt and a press belt counter stay 
under continuous or discontinuous pressure between the structured press belt and the 
press belt counter stay. 

It is, according to one alternative procedure, possible to have one or more matrixes 
form the structure surface of one or more static moulds which momentary is pressed 
towards the decorative side of the surface element. 

According to one embodiment of the invention, particularly characteristic decor 
segments such as borderlines between simulated slabs, bars, blocks or the like and 
also knots, cracks, flaws and grain which is visually simulated in the decor, is stored 
as digital data. Said data is used for guiding automated engraving or pressing tools 
when providing said characteristic decor segments with a suitable surface structure, 
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and that said engraving tool or pressing tool is synchronised via the predetermined 
fixing point on the surface element. 

The process described in the present application, for manufacturing surface elements 
is very advantageous from a logistic point of view since the number of steps when 
achieving a new decor is radically reduced. It is, according to the present invention 
possible to use digitally created or stored data for directly printing the decor on a 
surface element by using a ink-jet printer or a photo-static printer. The so-called set 
up time will thereby be very short, whereby even very special customer requirements 
may be met at a reasonable cost. It is according to the present invention possible to 
manufacture, for example, a world map in very large format, stretching over a great 
number of surface elements without any disrupting deviations in decor matching, to 
mainly the same cost as bulk produced surface elements. Since the decor may be 
handled digitally all the way to the point of being applied to the surface of the core, 
set up times will be practically non-existent while at the same time a high degree of 
automation will be practicable. It is also possible to automatically provide the 
surface elements with identification and orientation marking which would make the 
installation of complex decor, like world maps in the example above, much easier. 
This has so far been impossible. 

Surface elements manufactured as described above is suitably used as a floor 
covering material where the demands on stability and scratch and abrasion resistance 
is great. It is, according to the present invention, also possible to use the surface 
elements as wall and ceiling decorative material. It will however not be necessary to 
apply thick wear layer coatings in the latter cases as direct abrasion seldom occurs 
on such surfaces. 

The invention is described further in connection to an enclosed figure, embodiment 
examples and schematic process descriptions showing different embodiments of the 
invention. 

Accordingly, the figure shows parts of a surface element 1 which includes an upper 
decorative layer 2, edges 3 intended for joining, a lower side 4 and a supporting core 
5. The process is initiated by manufacturing a supporting core 5 with a desired 
format and edges 3 intended for joining. The supporting core 5 is further provided 
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with an upper side 1' suited for printing and a lower side 4. The upper side V of the 
supporting core 5 is then provided with a decor 2' by printing, utilising an inc-jet 
printer. The decor 2' is oriented after a predetermined fixing point on the supporting 
core 5. The upper side V of the supporting core 5 is then provided with a protecting 
translucent wear layer 2" through curtain coating. The supporting core 5 is 
constituted- by particle board or fibre" board. The translucent wear layer 2" is 
constituted by a UV-curing acrylic lacquer which is applied in several steps with 
intermediate curing, of which the last one is a complete curing while the earlier ones 
are only partial curing. The wear layer 2" also includes hard particles of 
a-aluminium oxide with an average particle size in the range 0,5 |im - 150 jam. 

A surface structured matrix is positioned and pressed towards the decor side of the 
surface element 1 before the final curing of the acrylic lacquer whereby the surface 
of the wear layer 2" receives a surface structure 2 m which enhances the realism of 
the decor 2'. 

It is also possible to utilise two or more surface structured matrixes, each forming 
a structure segment, between which the structure is independent, which will make it 
possible to simulate the surface structure of, for example, wood block chevron 
pattern decor. 



r 
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Process scheme 1. 



Manufacturing of a supporting core 



Moulding edges with joining functionality 



Possible surface treatment of upper surface 



Applying decor on upper surface. 
Applying identity code on lower side 



Applying base lacquer coating 



Sprinkling 150 \xm particles 



Applying main lacquer coating 



Partial curing 



Applying top layer with 2 pm particle 
content 



Applying 100 nm particles 



Partial curing 



Surface embossing 



Complete curing 



Inspection 



Packing 



Digitally stored decor basic data 




A supporting polymer and filler based core is manufactured in the desired format and 
is provided with an upper side, a lower side and edges provided with joining 
members, such as tongue and groove. The upper side of the supporting core is then 
sanded smooth after which a primer is applied. A decor is then applied on the upper 
side by means of a digital photo-static five colour printer. The colours are magenta, 
yellow, cyan, white and black. The decor is positioned from a predetermined fixing 
point in form of a corner of the supporting core, while the decor direction is aligned 
with the long side edge initiating from the same corner. 
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The basis for the decor is stored as digital data. This digital data has been achieved 
by digitising a number of wood grain patterns with a digital camera. A number of 
rectangular blocks with a fixed width, but of varying length is selected and parted 
from the digital wood grain pictures. The width of the rectangular blocks is selected 
so that three block widths equals the width of a supporting core. The digital image of 
the wood blocks are then classified after wood grain pattern and colour so that a 
number of groups is achieved. The groups are; fair wood with even grain, dark wood 
with even grain, fair wood with knots and flaws, dark wood with knots and flaws, 
fair cross-grained wood and finally dark cross-grained wood. Each group contains 
five different block simulations. An algorithm is feed into a computer which is used 
for the guiding of the printing operation so that the simulated wood blocks is 
digitally placed in three longitudinal rows and mixed so that two similar wood blocks 
never is placed next to each other. The algorithm will also guide the position of the 
latitudinal borderlines between the simulated wood blocks so that they are unaligned 
with more than one block width between adjacent rows. It will also guide the 
latitudinal position of the borderlines so that it either aligns with the shorter edges of 
the supporting core or is unaligned with more than one block width. Another printer, 
also guided by the computer, is utilised for printing a running matching number on 
the lower side short side edges. The decor will hereby continue longitudinally over 
the surface elements and a perfect matching is obtained when the surface elements 
are placed in numerical order. 

A basic layer of UV-curing acrylic lacquer is then applied by means of a rollers. 
Particles with an average particle size in the range 150 urn is then sprinkled onto the 
still wet basic layer, whereby the main layer of UV-curing acrylic lacquer is applied 
by spray coating. The two layers of lacquer are then partly cured using UV-light 
whereby the viscosity of the lacquer increases. A top. layer of UV-curing acrylic 
lacquer with an additive in the form of hard particles with an average size of 2 |im, is 
then applied by means of a roller. Hard particles with an average size of 100 nm is 
then sprinkled on top of the wet top layer, whereby the lacquer is partly cured with 
UV-light so that the viscosity increases. The still soft lacquer is then provided with a 
structure in the form of narrow, small, elongated recesses, simulating the pores of the 
wood. This will increase the realism of the decor. This is achieved by alternate 
between two different structured roller per row of simulated wood blocks. The 
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structure of the rollers simulates even wood grain and cross-grained wood 
respectively. The rollers are alternately pressed towards the lacquered surface while 
it passes. The positioning of the rollers are guided via the digitally stored data used 
for printing the decor as well as the fixing point used there. 

It is according to one alternative embodiment possible to utilise one or more static 
moulds with surface structure which momentary is pressed towards the decor side. 

Especially characteristic decor segments such as borderlines between slabs, bars, 
blocks or the like and also knots, cracks, flaws and grain which is visually simulated 
in the decor, is suitably stored as digital data. This data is achieved by processing 
selected parts of the simulated wood blocks so that guiding data is achieved. Said 
data is then used for guiding an automated robot provided with an engraving tool or a 
press mould which provides the surface of the lacquer with a structure that matches 
said characteristic decor segments. The operation is also here synchronised via by 
the predetermined fixing point on the supporting core. 

The lacquer is then completely cured with UV-light to desired strength, whereby 
the finished surface elements may be inspected by the naked eye or by a digital 
camera supported by a computer. The surface elements are then packed in batches 
and provided with identification markings. 

The process above will make it possible to have a completely customer driven 
manufacturing where even very small quantities may be produced with the same 
efficiency as bulk manufacturing. Even though only one decor is described in 
connection to the process scheme above, it becomes clear to anyone skilled in the art, 
that a decor is changed very easily in the process. All of the important steps of the 
manufacturing such as printing, structuring, inspection, packaging and identification 
marking may be controlled and supervised by central processing data. This will make 
it logistically possible to manufacture customer designed decor. Such a process is 
exemplified as follows; 

The customer utilises a database via Internet or at a local dealer. It is also possible 
for another operator utilise a database. The database contains samples and/or reduced 
resolution copies of a great variety of standard decor which can be combined after 
predetermined parameters. 
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The parameters may, for example, concern a single surface element where, for 
example, chevron pattern, diamond pattern and block pattern may be the choices of 
decor segmentation. It will here be possible to select a set of different simulations to 
randomly or by selected parameters fill the segments, forexample, marble, birch and 
mahogany. The customer may also add an inlay from a design of his own which is 
digitised and processed, preferably automatically, to a desired format and resolution. 

The parameters may alternatively include decor segments that requires the space of 
several surface elements, for example a map over the world. The parameters may 
here further include fading of the larger design to a surrounding decor, surrounding 
frame of other decor etc. 

The customers enters the measurements of the surface that is to be covered by the 
surface elements. The customer then makes selections from the database and is able 
to see his selection as a completed surface, either on screen or by printing. The 
visualisation program used, is suitably also used for calculating installation pattern 
and presenting installation instructions with identification numbers on surface 
elements and where to cut the elements in order to make a perfect match. The surface 
elements may also be provided with removable matching lines on the decorative side 
making matching of decor between adjacent rows easier. The customer or dealer may 
then confirm his order via electronic mail where the pattern and decor is reduced to a 
code sequence and the order can be the direct input to the computer guiding the 
manufacturing process as described above. The customer and/or dealer data follows 
the manufacturing process all the way to packaging and a fully customer guided 
manufacturing process is achieved. 
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Process scheme 2 



Manufacturing supporting core 



Surface treatment 



Application of decor 
inch identity code on lower side 



Roller coating of basic layer 



Sprinkling 150 u.m particles 



Curtain coating top surface layer with 
additive of 2 jam particles 



Partial curing 



Surface embossing 



Complete curing 



Moulding edges with joining functionality 

Inspection 

Packing 



Digitally stored decor basic data 




A supporting fibre board based core is manufactured in the desired format and is 
provided with an upper side, a lower side and edges. The upper side of the supporting 
core is then sanded smooth after which a white primer is applied. A decor is then 
applied on the upper side by means of a digital inc-jet four colour printer. The 
colours are magenta, yellow, cyan and black. The decor is positioned from a 
predetermined fixing point in form of a corner of the supporting core, while the 
decor direction is aligned with the long side edge initiating from the same corner. 

The basis for the decor is stored as digital data. This digital data has been achieved 
by digitising a number of wood grain patterns with a digital camera. A number of 
rectangular blocks with a fixed width, but of varying length are selected and parted 
from the digital wood grain pictures. The width of the rectangular blocks is selected 
so that three block widths equals the width of a finished surface element. The digital 
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image of the wood blocks are then joined digitally to form a rectangular surface of a 
specified size, for example, 200 x 1200 mm. A selected amount of such combinations 
of different blocks are designed as described above so that a number of slightly 
different rectangular surfaces is achieved. The printer, or preferably a set of printers 
are positioned so that a desired number of rectangular decor surfaces with a specified 
intermediate distance is printed on the supporting core. The intermediate distance 
between the rectangular surfaces is the distance needed for parting and moulding of 
edges. The decor printer or printers are also used for printing fixing points at 
predetermined positions. Another printer, also guided by the computer, is utilised for 
printing an identity code on the lower side of each intended finished surface element. 

A basic layer of UV-curing acrylic lacquer is then applied by means of rollers. 
Particles with an average particle size in the range 150 jam is then sprinkled onto the 
still wet basic layer, whereby a top layer of UV-curing acrylic lacquer with an 
additive in the form of hard particles with an average size of 2 |im, is applied by 
means of a roller. Hard particles with an average size of 100 nm is then sprinkled on 
top of the wet top layer, whereby the lacquer is partly cured with UV-light so that the 
viscosity increases. The still soft lacquer is then provided with a structure in the 
form of narrow, small, elongated recesses, simulating the pores of the wood. This 
will increase the realism of the decor. This is achieved by pressing rollers towards 
the lacquered surface while it passes. The positioning of the rollers are guided via 
the digitally stored data used for printing the decor, as well as the fixing point used 
there when more complex and completely matching surface structures as described 
together with process scheme 1 is desired. 

The lacquer is then completely cured with UV-light to desired strength, whereby 
the finished surface element is cut into the predetermined formats which are provided 
with edges with joining functionality are moulded by milling. The cutting and edge 
moulding process is positioned from fixing point printed close to the decor. The 
surface elements may then be inspected by the naked eye or by a digital camera 
supported by a computer. The surface elements are then packed in batches and 
provided with identification markings. 

It is, according to an alternative procedure in the process, possible to cut and 
mould the edges at an earlier stage in the process. It is suitable to apply and cure a 
protecting layer of lacquer on top of the printed decor followed by cutting and 
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moulding of the edges. The remaining and main part of the wear layer is then applied 
as described in connection to process scheme 1 or 2 above. 

The process above will make it possible to have a customer initiated manufacturing 
where even very small quantities may be produced with the same efficiency as bulk 
manufacturing. Even though only one decor is described in connection to the process 
scheme above, it becomes clear anyone skilled in the art, that decor is changed very 
easily in the process. All of the important steps of the manufacturing such as 
printing, structuring, inspection, packaging and identification marking may be 
controlled and supervised by central processing data. 

The invention is also described through embodiment examples. 

EXAMPLE 1. 

A supporting core of medium density fibre board were sanded smooth. A layer of 
primer lacquer were applied on top of the fibre board. The primer were cured after 
which a decor was printed on top of the primer. 

The build up of a wear layer was then initiated by applying 30g/m 2 of UV-curing 
acrylic lacquer by means of roller coating. 20g/m 2 of hard particles made of 
a-aluminium oxide with an average particle size of 70|am were sprinkled on the still 
sticky lacquer. The lacquer was then exposed to a predetermined energy amount of 
UV-light so that it cured only partly and the viscosity was increased. Another 30g/m 2 
of UV-curing acrylic lacquer was then roller coated onto the already applied layer 
after which another 20g/m 2 of a-aluminium oxide particles with an average particle 
size of 70\xm were sprinkled on the still sticky second coating. The lacquer was then 
exposed to a predetermined energy amount of UV-light so that it cured only partly 
and the viscosity was increased. Three layers of UV-curing acrylic lacquer was then 
applied by roller coating with intermediate partial curing as a above. Each of the 
three layers had a surface weight of 20g/m 2 . The hard particles were completely 
embedded in the lacquer after the three layers were applied and a plane upper wear 
layer surface was achieved. 

A top coating procedure was then initiated. A first layer of UV-curing acrylic 
topcoat lacquer was applied by means of a roller coater on top of the previous, partly 
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cured, layers. The topcoat lacquer contained 10% by weight of hard particles of 
ct-aluminium oxide with an average particle size of lOfim. The first layer was applied 
to a surface weight of 10g/m 2 . The top-coat lacquer was then exposed to a 
predetermined energy amount of UV-light so that it cured only partly and the 
viscosity was increased. A second layer of the topcoat lacquer was then applied and 
partly cured as described above. The wear layer was then provided with a surface 
structure by means of a surface structured roller. A third layer of the topcoat 
formulation was then applied on top of the structured wear layer. Also the third layer 
of top coat was applied to a surface weight of 10g/m 2 . The wear layer was then 
exposed to a predetermined energy amount of UV-light so that it cured completely. 

The wear layer was then tested for abrasion resistance according to ISO 4586/2-88, 
where an IP value of 7100 turns was obtained. An IP value of 7100 turns is fully 
sufficient for floor covering materials with medium to heavy traffic like hotel 
lobbies, hallways and the like. 

EXAMPLE 2. 

A supporting core of medium density fibre board were sanded smooth. A layer of 
primer lacquer were applied on top of the fibre board. The primer were cured after 
which a decor was printed on top of the primer. The build up of a wear layer was 
then initiated by applying 30g/m 2 of UV-curing acrylic lacquer by means of roller 
coating. 20g/m 2 of hard particles made of a-aluminium oxide with an average 
particle size of 70 ( um were sprinkled on the still sticky lacquer. The lacquer was then 
exposed to a predetermined energy amount of UV-light so that it cured only partly 
and the viscosity was increased. Another 30g/m 2 of UV-curing acrylic lacquer was 
then roller coated onto the already applied layer after which another 20g/m 2 of 
a-aluminium oxide particles with an average particle size of 70|am were sprinkled on 
the still sticky second coating. The lacquer was then exposed to a predetermined 
energy amount of UV-light so that it cured only partly and the viscosity was 
increased. Three layers of UV-curing acrylic lacquer was then applied by roller 
coating with intermediate curing as a above. Each of the three layers had a surface 
weight of 20g/m 2 . The hard particles were completely embedded in the lacquer after 
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the three layers were applied and a plane upper wear layer surface was achieved. 
Also the uppermost of the three layers of lacquer was cured to a desired viscosity. 

A second decor layer was then printed on top of the wear layer. The second decor 
layer, which was identical to the first decor closest to the core, was oriented and 
positioned so that it completely matched the first decor. 

The build up of an upper wear layer was then initiated by applying 30g/m 2 of 
UV-curing acrylic lacquer by means of roller coating. 20g/m 2 of hard particles made 
of a-aluminium oxide with an average particle size of 70|am were sprinkled on the 
still sticky lacquer. The lacquer was then exposed to a predetermined energy amount 
of UV-light so that it cured only partly and the viscosity was increased. Another 
30g/m 2 of UV-curing acrylic lacquer was then roller coated onto the already applied 
layer after which another 20g/m 2 of a-aluminium oxide particles with an average 
particle size of 70^m were sprinkled on the still sticky second coating. The lacquer 
was then exposed to a predetermined energy amount of UV-light so that it cured only 
partly and the viscosity was increased. Three layers of UV-curing acrylic lacquer was 
then applied by roller coating with intermediate curing as a above. Each of the three 
layers had a surface weight of 20g/m 2 . The hard particles were completely embedded 
in the lacquer after the three layers were applied and a plane upper wear layer 
surface was achieved. 

A top coating procedure was then initiated. A first layer of UV-curing acrylic 
topcoat lacquer was applied by means of a roller coater on top of the previous, partly 
cured, layers. The top-coat lacquer contained 10% by weight of hard particles of 
a-aluminium oxide with an average particle size of lOfim. The first layer was applied 
to a surface weight of I0g/m 2 . The topcoat lacquer was then exposed to a 
predetermined energy amount of UV-light so that it cured only partly and the 
viscosity was increased. A second layer of the topcoat lacquer was then applied and 
partly cured as described above. The wear layer was then provided with a surface 
structure by means of a surface structured roller. A third layer of the topcoat 
formulation was then applied on top of the structured wear layer. Also the third layer 
of top coat was applied to a surface weight of 10g/m 2 . The wear layer was then 
exposed to a predetermined energy amount of UV-light so that it cured completely. 
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The wear layer was then tested for abrasion resistance according to ISO 4586/2-88, 
where an IP value of 13500 turns was obtained. An IP value of 13500 turns is fully 
sufficient for floor covering materials with heavier traffic like airports, railway 
stations and the like. The second layer of decor and wear layer will add abrasion 
resistance without having obtained an unwanted hazy effect in the decor. 

EXAMPLE 3. 

A supporting core of medium density fibre board were sanded smooth. A layer of 
primer lacquer were applied on top of the fibre board. The primer were cured after 
which a decor was printed on top of the primer. 

The build up of a wear layer was then initiated by applying 15g/m 2 of UV-curing 
acrylic lacquer by means of roller coating. 20g/m 2 of hard particles made of 
a-aluminium oxide with an average particle size of 70^im were sprinkled on the still 
sticky lacquer. The lacquer was then exposed to a predetermined energy amount of 
UV-light so that it cured only partly and the viscosity was increased. One layer of 
UV-curing acrylic lacquer was then applied by roller coating and was partially cured 
as above. The layer had a surface weight of 40g/m 2 . The hard particles were 
embedded in the lacquer after the layer of lacquer was applied and a mainly plane 
upper wear layer surface was achieved. 

A top coating procedure was then initiated. A first layer of UV-curing acrylic 
topcoat lacquer was applied by means of a roller coater on top of the previous, partly 
cured, layers. The topcoat lacquer contained 10% by weight of hard particles of 
a-aluminium oxide with an average particle size of 10|im. The first layer was applied 
to a surface weight of 10g/m 2 . The topcoat lacquer was then exposed to a 
predetermined energy amount of UV-light so that it cured only partly and the 
viscosity was increased. The wear layer was then provided with a surface structure 
by means of a surface structured roller. A second, final layer of the topcoat 
formulation was then applied on top of the structured wear layer. Also the second 
layer of top coat was applied to a surface weight of 10g/m 2 . The wear layer was then 
exposed to a predetermined energy amount of UV-light so that it cured completely. 

The wear layer was then tested for abrasion resistance according to ISO 4586/2-88, 
where an IP value of 3100 turns was obtained. An IP value of 3100 turns is fully 
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sufficient for floor covering materials with light traffic like bedrooms, living rooms 
and the like. 

EXAMPLE 4/ 

A supporting core of medium density fibre board were sanded smooth. A layer of 
primer lacquer were applied on top of the fibre board. The primer were cured after 
which a decor was printed on top of the primer. 

The build up of a wear layer was then initiated by applying 50g/m 2 of UV-curing 
acrylic lacquer which contained 10% by weight of hard particles of a-aluminium 
oxide with an average particle size of lO^m by means of roller coating. The lacquer 
was then exposed to a predetermined energy amount of UV-light so that it cured only 
partly and the viscosity was increased. 

A topcoating procedure was then initiated. A first layer of UV-curing acrylic 
topcoat lacquer was applied by means of a roller coater on top of the previous, partly 
cured, layer. The top-coat lacquer contained 10% by weight of hard particles of 
a-aiuminium oxide with an average particle size of 10|im. The first layer was applied 
to a surface weight of 10g/m 2 . The topcoat lacquer was then exposed to a 
predetermined energy amount of UV-light so that it cured only partly and the 
viscosity was increased. The wear layer was then provided with a surface structure 
by means of a surface structured roller. A second, final layer of the top-coat 
formulation was then applied on top of the stuctured wear layer. Also the second 
layer of top coat was applied to a surface weight of 10g/m 2 . The wear layer was then 
exposed to a predetermined energy amount of UV-light so that it cured completely. 

The wear layer was then tested for abrasion resistance according to ISO 4586/2-88, 
where an IP value of 300 turns was obtained. An IP value of 300 turns could be 
sufficient for floor covering materials with light traffic like bedrooms, living rooms 
and the like. 

The invention is not limited to the embodiments shown as these can be varied in 
different ways within the scope of the invention. It is for example possible to use 
so-called overlay sheets of a-cellulose impregnated with thermosetting resin instead 
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of acrylic lacquer in the process described in connection to process scheme 1 and in 
particular in the process described in connection to process scheme 2, These sheets 
of a-cellulose which are impregnated with melamine-formaldehyde resin is joined 
with the supporting core through heat and pressure, whereby the resin cures. The 
wear resistance may also in this embodiment be improved by adding hard particles in 
the range 50 nm - 150|am to the wear layer. 
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CLAIMS 

1. A process for achieving decor on surface elements (1) which comprises a 
. decorative upper layer (2) and a supporting core (5), characterised in 

that; 

i) a selected main decor is entered via a terminal, the selected decor emanating 
from a group consisting of; an archetype digitised via digital camera or 
scanner and a digitised decor from a database and that, 

ii) the dimensions of the surface to be covered by surface elements (1) and the 
desired dimension of the decor is entered into the terminal and that support 
programs is used for calculating the segmentation of the main decor to cover 
more than one surface element and that, 

iii) the result of the selections and calculations is visualised via the terminal. 

2. A process according to claim 1, characterised in that the digitised main 
decor (2') is stored digitally in order to be used as a control function and original, 
together with control programs and selection parameters, when printing the decor 
(2'). 

3. A process according to claim 1, characterised in that a surrounding 
decor is selected. 

4. A process according to claim 3, characterised in that a decor effect in 
the border between the main decor and the surrounding decor is selected, the 
selection being made from the group; fading, sharp edge, sharp edge with shadow 
effect, jagged edge, jagged edge with shadow and surrounding inlay of other 
decor. 

5. A process according to claim 3, characterised in that 

i) a segmentation pattern for the surrounding decor is selected, the 

segmentation comprising at least two decor segments on each surface element 
(1), wherein the shape, as seen from above, of the surface element (1) is 
selected from the group; triangular, quadratic, rectangular, heptagonal, 
pentagonal and octagonal while the shape of the segments is selected from 
the group triangular, quadratic, rectangular, heptagonal, pentagonal, 



-I 



r 



25 

octagonal, circular, elliptical, perturbed and irregular and that, 

ii) a segment decor is selected for each segment, wherein the segment decor is 
selected from the group; digitised and simulated depiction of different kinds 
of wood, minerals and stone, different kinds of fabric, art work and fantasy 
based decor and that, 

iii) each selection is made on a terminal where the selections emanates from a 
data base and that the selection is visualised via the terminal. 

6. A process according to claim 4, characterised in that a decor effect in 
the border between the main decor and the surrounding decor is selected, the 
selection being made from the group; fading, sharp edge, sharp edge with shadow 
effect, jagged edge, jagged edge with shadow and surrounding inlay of other 
decor. 

7. A process according to any of the claims 1-6, characterised in that the 
dimensions of the surface to be covered by surface elements (1) is entered into 
the terminal and that support programs calculates an installation pattern. 

8. A process according to claim 7, characterised in that the installation 
pattern calculation is used for printing an assembly instruction. 

9. A process according to claim 7, characterised in that the installation 
pattern calculation is used for printing a miniaturised copy of the calculated 
installation with the selected pattern and decor. 

10. A process according to claim 3 or 5, characterised in that the dimensions 
of the surface to be covered by surface elements (1) is entered into the terminal 
and that support programs further calculates decor and segmentation pattern 
matching between the surface elements (1). 

11. A process according to any of the claims 1-7, characterised in that the 
selections is used, together with support programs for controlling further steps in 
the manufacturing, procedure selected from the group; identification marking, 
positioning marking, packaging, lacquering, surface embossing, storing and 
delivery logistics. 
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12. A process according to any of the claims 3 or 5, characterised in that an 
algorithm is used for guiding the positioning of the decor segments and 
segmentation pattern so that a decor segment from one surface element may 
continue on an adjoining surface element. 

13. A process according to any of the claims 1-7, characterised in that the 
control program is used together with decor data and selection parameters for 
applying matching identification on the surface elements (1). 
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ABSTRACTS: 

A process for achieving decor on surface elements (1) which comprises a decorative 
upper layer (2) and a supporting core (5). A selected main decor is entered via a 
terminal, the selected decor emanating from the group consisting of; an archetype 
digitised via digital camera or scanner and a digitised decor from a database. The 
dimensions of the surface to be covered by surface elements (!) and the desired 
dimension of the decor is entered into the terminal. Support programs is then used 
for calculating the segmentation of the main decor to cover more than one surface 
element. The result of the selections and calculations is visualised via the terminal. 



